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Moſt Excellent Ma jelty, . 


JAMES II. 


By the Grace of God, of Great Bri- 
8s, France, and T1 reland, King, Oe. 


SIR, 


HE Fame j-" You 
Knowledge in all Arts 
is is ſpread over Your King- 
doms; and that You es. ; 
to encourage Art and 1 : 
nuity, is the Univerſal Con 
{ent of all Your Subje&s; 6 
'F A. 2 that 4 


2 The Epiſtle Dedicatory. NY . | 
{ that thus Encouraged, I ven- 


tured to crowd to Your Ma- 
jeſties Feet, to preſent my 

Guretews: with this my 
Labour, to Your Royal Fa- 
vour,, imploring Your Pa- 
' tronage of this little Treatiſe, 


whoſe Contents, tho by ſeve- 


[2] 


ral the moſt Carious Enqui- 


' . rers long ſought for, yet now 
{ _ but found out, and demon- 
| — ſrratively ſhewn; ſetting forth 
ancafieand exa way to find 
either the Square or Cube 
Root, which never was attain- 
<d to, or Publiſhed by any 
before, being uſeful for Ship- 


Wrights 
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wrights, Sea-men, Gunners, 


_ Souldiers, Surveyors, for Gau- 


ng, and for Merchants, and 


1.2 
_ both uſeful and delightful for 


Gentlemen. But how my 
Unworthineſs may attone for 


_ «this Preſi umption, I cannot 


find but in Your Royal Gra- 
cious diſpoſition. Thus in all 


humility. of Allegiance, I of- 
ter my N and this my La- 


ny, to Your Majeſties Ae- |} 

ceptance, who am 3 
Your Majeſty's | 

Moſt Humble, and __— 

Faithful SubxeR, 
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READER 
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R'EBADER, 


4 N this Book, you may readily Sou the, 
| | Square Root of any namber, to, 
1438400, and the Cubick Root of any 
zumber to 9261000; Andalſo the true and 
| exai? value of the Remainer, and that not- 
by Ternaries, to gueſs almoſt, or gery nigh, 
as by that tedious way of adding of Ciphers,or 
by Logarithmes,but exadtly,and with ſo much 
| | eaſe, 


S\- 
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eaſe, that one of a weak capacity may do tt ; 
and thereby you may readily find the exatt 
frdesof "Triangles, although the given ſides 
contain both whole numbers and broken, as 
Leagues, and parts of Leagnes ;. or Miles, 
and parts of Miles ; or Inches, and parts 0 
"Inches : Alſo you may readily find the Cu- 
 bick number of any Cubick Root, although 


the Root contain both whole numbers and 


broken. So that now the Rule is Compleat- 
ed, and as formerly the Rule was, laid aſide, 
'- or wery little uſed, being ſo very tedious, 


41d difficult to work any one queſtion, and . 


when all their labour was ſpent, they did but 
gueſs at the Remainer : Now the Rule is 
" made eaſier, than any Rule in the Arithme- 
tick, fo that twenty Queſtions may be anſwer- 
edina little time exattly, with delight. I 
have carefully look'd, and examin'd the 
Queſtions and Tables in this Treatiſe, 
and I cannot find one wrong figure. Now 


Loving Neighbours and kind Countrymen 


if this my labouy be accept ed, and find enter- 
taiument among ft you, 1 ſhall, God willing, 
preſent you with another piece of my labour, 
that I hope will be uſeful. Ty this Book the 
knot is opened, the ſecret is found ont, the 
5-4 | | Gate 


Wo. nn 3-2 204 2 « OED 


© © The Epiſtletothe Reader. | 
Gate is ſet open, the way is made good, 
| Plain, Streight and Ef, walk therein, 
| and God give a bleſſing to hone#t lawful Ia- 
| 


bour. Reader, the two excellent Rules of 

the Square and Cube Root being of ſo great © 
uſe in the chiefe#t and greateit buſineſs, both _ 
by Sea and Land; being ſo uſeful for build- 
ing of Ships, and for Navigation, and in 
the Art of Gunnery ; and alſo ſo uſeful at 


: | Land, in Martial Diſcipline, inſomuch that 


Mr. John Roberts, 22 his excellent Book of 
| the Art of Gunnery, called The Compleat 
Canonier, declares, how neceſſary it is for 
any, intending to be a compleat martial 
man, to have good judgment in thoſe two 
Rules, and how far they are from' being _ 
Souldiers that are ignorant thereof; al- 
| though he had not found out that ſecret, the 
value of” the Remainer of the Root ; for he 
tells us how to gueſs within leſs than ordi- 
nary is known. Nevertheleſs, for all thoſe 
great concerns, and the great uſe thoſe two 
Rules are of, yet they have been laid aſide, 
and very little uſed, becauſe they were both 
tedious, and difficult to work, . awd alſo no 
true value could be foind of the Remainer ; 
for which reaſon thoſe two Rules have alſo 


been 
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been left out of the Arithmetick; for 1 
find it in other Writings, that none as yet 
conld ever attain to the value of the Re- 
mainer of the Root. | 
> And ſome excellent Arithmeticians at 
; London told me, That no man in the City, 
20r inthe Nation, nor in the World, coald 
£7. ever find out the exai? value of the Re- 
ow of the Root ; and I, for ſaying that 
—T had found out the true value of the Re- 
mainer, and alſo how to prove it exadtly ; 
as alſo an eaſie and ready way to find 
the Root of any number, which makes the 
' Rules both ofa and delightful ; yet « for 
faying fo, I have been jeered, langht at, 
| fcorned, and derided by ſeveral good Arith- ' 
meticians, who told me, "That there were 
others, ten times abler than I, that could not 
find it, and therefore it could not be expect- 
&d from ſo mean and weak a hand as mine ; 
indeed I acknowledge my meanneſs and weak- 

BEſ Se 
I God, who in his miſdom diſpeſeth of 
his gifts ſeverally as he ſeeth good, was gra- 
80uſly pleaſed of his mercy to give me this, 
which in this Book T hope will ſuffictently ap- 
pear, that what T (aid I have made good, and 
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row T put it forth for the publick good of my 
Conntry-men of England ; hoping alſo my 
ſelf, with them, to be partaker in the be= 
xefit thereof. To God only be the praiſe 
of tt. | 
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find the Root of any number "IFN 4 
The proof of the Rule from p. Io to 
P. 24. and at the latter end of the Book, 


F-. of Triangles 43 


To find the ſquareof awhole number, and bro- 

ken 45 
A Table of the Square Root from p. 49 to 125 
Of Navigation from p. 126 to 160 
The Compaſs Table 137 
A Table of the Cube Root 16170173 
The Cube Rule for Shipping 181 
A Ky 297g ofa Granado-ſhell 188 
To tind the Cube of a whole and broken num- 
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I made Eafte, gc. 
$ | als 
fy Ow uſeful this prefent Work will -- 


be to Sea-men and Shipavrightss*: 4 

- and to others, will ſoon appear, -*- b. 

dy a little: Practice herein ; for I meet-.  _ 
ng with ſome queſtions to. be wrought © © |: 
j”: the __ Root, and finding a great - v# 
B want '2 
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may, with, eaſe, 'h 


, ber: £0 1499409; "4nd alſo the true v6, Vale 
| OE 


want in the Rulc , har” no account 
could be given of the Remainer, whichr 


ſometimes was very confiderable, IT was 
_ thereby much hindered, 
exactly finiſh the queſtions : and finding. 


in the Sea-mans Kalendar, firſt ſet forth 
by Mr. John Tap, That none as yet could 
ever attain to the knowledge of the value 
of the Remainer, and therefore - the 
Rule was much fleiglited ; as alſo for 
the tedious way of working the Rule of 
the Square Root : And although the Sea- 
mans Kalendar hath been enlarged - by 
others, yet it is {till acknowledged, that 
the value of the Remainer of the Root 
Whereupon I under- 

_ and God, to whom 


15 not found out : 
took the ſearch of i it ; 


belongs all the ptaiſc of all our actions, \ was. 
pleafed to give me the finding of that Se- 


cret, botli of the Square, and alſo of the 
Cube R 
Remainer : So that now , he that hath, 
a little knowledge of the Arithmetick;, 
if: he. know bur fo far. as. SubſtraQion, 


the -Squate'qr. Cube' Root of any num- 
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of the Remainer : So that now any 
queſtion of the Square or Cube ma 

be eaſily wrought, and readily anſwered, 
as will appear by what is done 1n this 
Book, and by which, much more may 
be done by any one that hath an ingeni- 
ous Spirit : And although the-curious and 
Expert Mariners have other ways, yet I 
hope a readier and an eafier way will be 
kindly taken ; and as for the meaner ſort 
who are willing and deſirous to karn the 
eaſieſt and readieſt way, I hope they will 
thank me for my labour ; and alſo other 
Men that have occaſion for the Rules of 
the Square or Cube Root; for Building 


Ships, for Gunnery, for Military Difci- 


pline, for Meaſuring Timber; for Sur- 
veying, for Gageing , will all of them 
find theadvantage of this Work, towhom 


|. I refer it with this Benedi&tion ; God in- 


creale your Knowkdge , Health and 
Wealth, and long Life, and the know- 
tedge of God, to whom be all praiſes. 4- 
MER, « eos” 


The 


The Rules of the: Square and Cube 
Root Compleated. 


Shall here teach you a ready and an 
ealite way to find the Root of any 
number, either of the Square or of the 


uſual way of extracting the Root, which 
was both tedious and difficult: Alſo I 
{hall teach how to find the true value of 
the Remainer, and how to prove 1t ex- 
actly. 'For the finding of the Square Root 
of any number to 1488400, and for the 
finding of the Cube Root of any num- 
ber to 9261000, I have here made a 
[Table tor the Square Root, and alfo 
a 'Table for the Cube Root, by which you 
may. readily find any number propoſed, 
and the Root of it without further trouble. 
For example, let 256 be a given number, 
and you defire to know the Square Root of, 
it,. logk.1inthe Table for the number i256 
and 1n the next column right againſt it,to- 
wards the Right Hand, you have 16, the: 
Root of it without. further trouble, for 


2 
of-x6 multiplied in ic ſelf ; again let 289, 
28 be! 


CA The. Square and Cube Root "7A 


Cube; and therefore I ſhall paſs by the 


6 is a Square number, which cometh 


To 


7 JTable, take the Square number that 1 is 


Pxath* C Compleated” 5 


be a given number, and you woild know- 
the Root of it ; look in the Fable for 
the number 289, and right againſt it you 
hay@s#7, the Root'; therefore -289 15a 
Square number, produced of -17, multt-- 
plied in it ſelf : Here you ſee that 256,- 
and alſo 289, are both of thera Square: 
numbers. Now all - the numbers. be-- 
twixt thoſe two. numbers are not ſquare* 
numbers, and there are 32 numbers be- 
twixt them; for ſubſtratt 256 from 289,- 
and there remains' 33, but leave out both : 
the Square numbers, and there are but- 
32 numbers betwixt them. All which 
numbers are not Square numbers, for to 
any of 'them there will be a Remainer 
to the Root, the true value of which Re- 
mainer I ſhall ſhew, and alſo'/how to 
proveat; and here will that knot be eno- © 
ded, that hath long been tyed, and hath 
ſo much been ſought tor by our beſt Artth- 
metiCians. 

Now for numbers not Square, ket 202 


be- a given number ; and you would 
{know the Root of it, look in the "Table 


for 262, and being that it is not in the. 


B 3 _ 
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leſs than'it, and next to it, which 1s 2565 
and ſubftra&t it from your laſt given 
number, and there remains 6 ; therefore 
I6 is the Root, and 6 is the Remainer. 
Now. obſerve that as 16 is the 
Root of the Square number 262 
256; 10 alſo 16, with ſome 256 
Remainer 1s the Root of all 6 
thoſe 32 numbers,that are more 
than 256, and leſs than 289. Now for 
the true value of the Remainer in this ' 
laſt queſtion, 6 is the Remainer ; now 6 | 
is the Numerator, but we want a Deno- 
minator to it ; look in the Table, as you 
did before, for the next Square number 
that is lefs than your given number, and 
you have towards your right hand the 
Root, and in the third Column the De- | 
7504 33, for as 16 1s the Root of 
, 1 16 is the Root of all the numbers 
ot 4 Gaclag till you come to 289; allo 33 
is the Denominator to all the Remainers 
of the Root of thoſe. 32 numbers ; the 
' proofs whereof T ſhall ſhew you hercaf- 
ty and aus I ſet down the queſtion 
thus : 


Num- I 
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Number Root Remainer- 
202 60: 3+ 


Which Remainer beitig abbrevied, is, 2. 

Again, let 286 be a Hye number, 
and you- would know the Root of it, look 
inthe Table for the neatcſt Square nunt- 
ber that is leſs than the given number, 
and you will find 256; which ſiibſraft 
from the given number o$6, nd, 
there remains 3o. Here I find ' 286. 
by this eafie SubſtraQtion , that - 250.” 
the Remainer to the” R ovt.of this ..' 30 


number is 30, and the Table 


4 o 


ſhews the Root to be 16. Alſd the [Fa- 


ble ſhews the Denominaror to be 33 ; and 


here I ſet down the Queſtion thus : 


Number Root Remainer 
286 16 EX 


Which Remainer being abbrevied, is, 4. 


Thus with muctr eafe you may readily 
find' the Root of any number, and the 
Remainer, with the Denominatar to. it ; 


the proof of it I ſhall ſhew you hereafter. : 
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Another Example or two will till 
make it more plain; Let 10067 be a 
given number, and you would know the 


Root of it, look in the Table for the 


neareſt Square number, and leſs than 
your given number, and you will find 
it to be 10000, and toward the right hand 


you will find 100 for the Root of it, and 
201 for the Denominator, then ſubſtract 


that Square nupber in the Table, 10000, 
from the given number, 10067 

and there remains 67 10000 

for the Remainer to 67 

the Root; thus this 
eaſic Subſtraction gives you the Remain- 
er, and the Table gives you the 'Root, 
and the Denominator tothe Remainer, as 
here 1s ſet down : 


Number Root Remainer 
100072 100 A Þ 


Which Remainer being abbrevied, makes 


+; therefore I anſwer to this queſtion, 


that the Root of 10067 is 100, andthe - 


Remainer is, for it is the true value 


of the Remainer of the Root that bes. © 
longs 1. 
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longs to this number 7; thus you readily | 
find the Root and the Remainer, and the. 
Denominator to 1t. 

Another Example : Let 10198 be a gi- 
ven number ; and you would know the 
Root of it, look in the Table for the 
neareſt Square number that,is leſs than 


your given :number, and you will find 


10000., and towards your right hand 
you will find 100 for the Root, and 201 


| for the Denominator ; then Subſtra&t that 
| Square number 1a the Table 10000, from 


the given number 10198, and 

there remains 19S, which is the 10198. 
Remainer to the Root of that roooo 
number, and the Table gives 1 98 
you the Root and the Denomi- : 
nator ; as here ſet down. : 


Number Root - Remainer 
IOIY9S . 100 oY 


Which Fraction'or Remainer being ab- 
brevied makes <*, that is near one 
| whole: So that the Root of the given 
| number is near 101, but,. as F have ſaid, 
| the juſt root'is 100, 424, .0r 55. 


Now 


I : * 
- 9,1. why FP L . 
» : 9+ ! is of f ay 
a dB lng. 
, 4. Ie | "ET "NS" 


, £ , F ” 
d 6 © "223 EE” RO IRE TO . - O's 
: 8 a LY wk 
<p F _ +" 9. 
E 
5 - 
? Fa 
: - 
a 
by 
# 
: % 
* 
< 
o 
, : 
- 


” Zh 4 EY - Go w ey * "”" 
o wut, Gs. ve Sed AS Tn; RS 41 "- * & 53 Gig Ph 48 + Shes © x FI" "q t a PL 47 3 SS » i WEE de i 
s , a L a..4 Th End "ed W'4 gs heats > Wien. SS tai > 
; ads as ; - _ Y 4 _ uns a _— X . 2 Tas 5 : 
2-5 : : . I , þ ws. OY En ? » & 5 4 : : - v4) - a - OI 
4 7 bh eta 0 La _ 
, An Las, a , - 4 . 4 Let þ As; 
COON : . ; ET IOENY IS i. toned bot PII ' . m__ u —_—_—— 
- \ PURE 4 f \ "* , CY f Wy 
' :, ns I E % 
. _— . . , ond 6 
2 - d . 
% { 
»: 


AB HAD kx. «ae: >a ls; croc. 
* 


. 
. 


Ek. » 
% Se 
__ . Re 
es... . x $ 


=” 'v0 The Square and Cube Root 


Now-as I promiſed to prove the work, 
IT will begin with the firſt number. in the 
Table, that is x. Where the number is 1, 
the root 1s 1, and no remainer ; the next 


Square number is 4, the root 1s 2, and no 


remainer : now the numbers betwixt x 
and 4, are not Square numbers, being 2 
and 3, therefore there is a remainer to 
the root of either of them. Now they 


have both one root, for as 1 1s the root } 


of 2, ſoalloone is the root of 3, but they 
have not both one remainer, for to the 


root of 2 there remains 1, and to the | 


root of 3 there remains 2. You ſee here 
that as the number increaſes, ſo the 
remainer increaſes, but the root 1s ſtill the 
fame, till you come at the next Square 
number ; now to find the exact value of 
the remainers, betwixt thoſe two Square 


numbers, 1s rhe thing ſet forth in writing, | 


that none as yet could ever attain to. 
Now for the exact value of the remainer; 


there muſt be a denominator to the remain- 


er, for. what value can be put upon the 
numerator, if you know not the denomi- 


nator belonging to-it? I ſhall here give] 
you a familiar Example or two, and then” 
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prove it by broken numbers. 
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As Thave ſaid, as the number increaſes, 
ſo the remainer increaſes,” but one root 
ſerves to them all; ſo alſo 'one denomina- 


tor ſerves to them all, and the denomina- 


tor to thoſe two numbers, 2 and 3, the 
denominator to either of them 1s 3, there- 
fore I ſet down the number thus: 


Number Root Remainer 
£ 2 I 2- 


Number Root Remainer_ 
3 EEE 


And by this fame Rule if you will ex- 


tract the root of 4, then give me but. 


leave to fay that the root of 4 is: but 1, 
and then the refmainer is 3; and I ſet it 
down thus : 


Number . Root Remainer 
4 k.4.2 - 3 


And although this be an improper 
root, yet you fee it is the true value 
of the root of 4, for 3 makes x whole, 


21 which being added to- the root above , 
—_- | makes 
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makes it 2. Therefore I ſet it down| 
thus : | 


Number Root Remainer 
4 2 © 


Which 1s the true root, and yet but the 
fame in value with that above : The next ! 
Square number to 4 is 9; now all the | 
numbers betwixt 4 and 9g are not Square | 
numbers, and ſubſtract 4 from 9, and ! 
there remains 5; but kave out both the 
Square numbers, and there -are but four 
numbers betwixt => two Square num- 
bers, ' that is 5,' 6, 7, 6. Now theſe | 
four numbers are not Square num- | 
bers, for to the root of them - there 
will be a remainer, which remainer en- 
creaſes as the namber encreaſes, but 
the root 15 the ſame, and common to them 
all ; ſa alſo is the denominator the ſame, 
and common to them all ; only the re- 
mainer increaſes ,- till you come at the 
ext Square number, which is 9g, Now 
the root to them all is 2, and the denomi- 
nator to them all is 5 ; therefore I ſet I 
down the n umber $,ro00t and remainer thus: 
Nu um- * 


hte 


” } | 
. »— 2 
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- % 9-25. | 
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M ; Number Root Remainer 
; 5 2 8 
Number Root Remainer 
' ZW 2 3 
Number Root. Remainer 
he. 7 2 - : 
Xl | Number Root Remainer 
he | g « 4 
re | 
- | Now if, you would give me leave to 
ix | Tet down 2 tor the root of 9, then the re- 
n- | Mainer would be 5, and the denominator 
ſc | 5» which makes 4, .or_ x whole, which | 
1. | 15 equal in value to 3, which is the root 
re | ft 9; andthus if you will go onto hun 
a. | dreds,or to thouſands,or to millions, it fails 
rs | not, always ſubſtratting the lefler Square 
n | number from the next greater Square 
- | number, and the remainer is the true de- 
o. | Aomanator to. all the numbers betwruw —* 
\o | hoſe two Square numbers: The nexr' 
ws Square number to 9 is 16, ſubſtract gi - 3 
- [from 16, and there remains 7 ; therefore* - ? 
4 7, B*he common denominator, | and *2 is 


' | che;common root tothole ſix numbersbe- 
Fan _ 
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twixt 9 _ 16, we - numerator or 
'Temainer increaſes , as the number in- 
creaſes, till you come at 16 ; andI fetith © 


down thus. pp 
= 

Number Root 'Remainer nv 
9 3 © | F 
YR Foc 0 

- TO 2 : £88 | V 
> wdindpnoas Mens | fc 
IT } F20 tc 
— fc 

I2 3 5 Ic 
PA's — F 
S 3 EH I 

bat TT, WE Af c ti 
14 3 "2. tl 
= 7 ts .5 tl 
by ; , v 
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| Someable ao, have granted: | Y 
|  methis, andthis might well ferve for rhe t] 
proof of the denominators. 411550 $ B- 
"7 ſhall alſo prove it by broken numbers, k 
by reducing the root and the fraction-in} 4 
to a. broken. number ; and fo: toi produey =y ? 


Pg AS FER $5 of / ha bo , 
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| the firſt given number, let the number + 
_| be 262, and in the Table 1 find the root 
+| tobe 16, and the fraction 35 ; now to- 
reduce it, I multiply the root 16 by. 32. 
Here you ſce I abate one from the deno- 
minator ; and this is one thing that hath 
puzzled our Artiſts, who wauld allow 

| of noabatement,. and therefore could-ne- 

| ver prove the work. Now - my reaſon 
| for abating always 1 froin the denomina- 
tor, 1s this; 33 1s the true denominator, 

| for it 1s not here as it 1s. in Diviſion, the 

| remainer of a Diviſion is always the nu- 
merator to the diviſor, but in the extraQ- 
ing the root, the numerator takes'no no- 
tice of the diviſor : But it is a _part.of 
that number, which adds one unite! to: 
the root, as it is here; 33 is the number, 
which being added to the Square number, 

| 256, makes 289, which is the next Square 
number, the root whereof is 17. Here; 
you ſee that 33 adds one unite to the root; 
therefore all the remainers from: 256, un+ 
til you come to 289, are parts of 3 3... Now: 
| for the abating of one unite from the: de- 
.J-nominator 3 3, for it takes/in one of the: 
y qr are numbers, for there are but .32- 


Sy , Fw 


NES cd WY _ - ; 4 
10 


| bers, and iris only thoſe 32 numbers thar 


* Artiſts would admit of adding one to the | t| 


\ they could giveno reaſon for it ; but they | it 


Doo on Ad Ae EIB od ABS a FO ged ot 5 dl a 4 CD I Ee Ee EE OT EN TO EET £5.07; *% RHIaiek on ities do 
*- % g i” * ” wy - "ST : , p % 4% "" c : 7 » " 4 Ty as To 1 » W "- 4 c 4 as oY” 00 x 4 * Aa x vY >» W- "F : po 7 2 2 X CY Me ec Wu A Fe 
; % A. , y = v Mn, EO __ ; 
. o %2 
, = -# p I' A 


which doth ſerve, and hit juſt right, in 


OT Sree ri Or Ae net 
numbers” betwixt the two Square num- 


have remainers ; therefore I reduce the | 
remainer and 32, with the root ; alſo if | 
you double the root 16, it makes 32, 
which is one leſs than 33, thetrue deno- } 
minator, and thus of all other: There- | 
fore to return to my work, I reduce the } | 
root 16, and tne fraction 3, into a broken } - 
number, and work it as broken numbers. - | 1 
You ſee I have givena reaſon why TI ! 
abate one from the denominator, that is, | 1 
becaule I leave out both the Square num- | e 
bers, and thoſe only are the numbers that | rx 
have remainers, and it is always one leſs | x 
than the denominator; or double the root, | \ 
s 
tf 
d 


> A Hs 


and it alſo 1s one leſs, and then reduce the 
root and the fraction, and it exaQly pro- 
duces the firſt given number. Now our 


numerator, if that would ſerve, although | v 


will not. allow me to ſubſtract one from 
the denominator, although I give a reaſon, 


all numbers, which they could not find! 
out. ' Alfo in extratting the root of .a; 
| F- num-: 
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number that hath 2.or'3 figures intheQuo- 
tient,you have ſo many diviſors astherearg? 
figures in the Quotient, - andievery ſeveraÞ 


| diviſor. you multiply by the figure fotundin 
the Quotient,and then you make afubſtra- 
Aion, but, by your leave, yourdd tothe 
produtt of the multiplication 'the ſquare 
of the figurein the Quotient, and then 


! you make your Subſtraftion-!* Ant” al- 
| though this addition be put to every eve- 
! ral diviſor, yet ir 1s granted to be the true 
| root,and the true remainer;thetefore,T fay, 


that abating only once the ſquare ofthe 
remainer from the product of the greater 
multiplication, be it little or great, vt al- 
ways hits right to produce the firſt pum- 
ber, and fo proves the denominator to. be 
true. Now being fully ſatisfied of the 
denominators, you may ſave your ſelf 
that trouble, and you. may proys. afy 
work in theTable,by multiplying rhe root ' 
in it ſelf,and adding thereto the remainer. 

Alſo you will find in the Book. awhat 


, | excellent uſe the denominators 4n the 


in | Table are of, which might well ſerve for 
ad Jarianfwer to the Objefters againſt-them.I 
-aFhaveiboth troubled; my felfand ' my Book 
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"" 18: The Square and Cube Root 
- . with three or four leaves to anſwer Cri- 
SED 54 who will cavil at that which they 
£ "£Annor: do themſelves. 
:Now Logarithms lowre your fail, 
And Algebra give place, 
- For here is found, that ne'er doth fail, 


A nearer way, 'to your difgrace. 


Reduce the root and the remainer 16 3%. | 
ho” 16 268286 | J2 518 "1 
32 $518 516 32 518 
(S001 08 227 {18 © AB44 

NI ' TO24 96 £18 

> Het 1024 2590 
6 £252; f 268324 | 
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tiplied as broken numbers, and from the . . 
produCt of the greateſt multiplication, ? 
which is now my dividend, I tbate the ?: 
ſquare of the remainer of the-root'6, the - : 
ſquare of 6 being 36, I abate. from 
268324, and there remains 268288 for 
my dividend, and the product of the leſs 
| multiplication being 1024. is my diviſor, 
| - which diviſion produces 262, the firſt gi- 
| ven number ; and thus of all other. 'Two 

! or three proofs more will make it more _ 

1 plain : To prove the remainer -of the 
root, you muſt double the roat, and it 
will be always one leſs than the true de- 
nominator, and place it under 'the :re- 
mainer, and then .reduce it arid.the-root 4 
intoa broken number, as I have done in _ © 
the laſt proof. 


. Another Queſhion proved. 


© Number Root - Remainet 
,-, 266 ; 16 & —_ 


As in the former proof I doubled the 
root, 10 I do hete, and it is qne leſs than 
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and the root. into a. broken number, as 
here is done. : 


| 16 292604 32 542 
4 _32- 542 $542 _ 32 +. _542 


$5 Z2 32 64 1084 
4 1024 96 2166 


—_—— —_—————- 


512 $024 2750 
_3o 293704 
542 5 2g 
292864 
I 
642 
8804 
ES 292864 (286. The firſt given num- 
102444 Þber2861s here pro- 
I022 duced in the Quott- 
IO ent. 


Becauſe” T would have you fully fatis- 
fied of the true value of the remazner, I ” 
will prove "another or two, and then go |} 


_ onto Ty with this Rule of the ſquare 
| oO 249 ts 9790 « 


_ 
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as 


| *' Number Root Remainer + 
C 100679 100 TSP 


Double or multiply the root by 2, and 
It 18 200, then reduce 100, 


IOO :5% 100 402680000 
200 200679 20067 
©00 '""SOO 200 
OOO - 40000. | 
200 
20000 


| 
20067 200 
20067 . 200 
140469 O00 
120402 | 000 
4 00000 400 
| 00000 . _ ,-,, 40900 


| 
_ 402684489 

'____ 4459 
. | 402680000 


I The Square ante or 


2 Here 'I find 
402680000 (10067 the firſt - gi- 
4444410000 ven number 

in this Quoti- 
ent. 


| I ſhall prove one more, and that is + 


10198, the root of it is 100, and the re- 


198 


mainer-1s :2z, as you may find it in the |} 


- Table:... Now to prove. it, double the 
root, and you wall find it one leſs than 


the true.denominator, which you muſt | 


always in the proof take for the denomi- 
nator, then reduce the root 100 -:-, into 
a broken number, and you will find 
20198 which multiply as: broken num- 

200 bers, and the produCt of the great- 
er multiplication is 407959204, 
from which ſubſtract the ſquare of 
the rermiamer 198, the ſquare of it is 
39204, «from the greateſt product, and 
the remake? is 407920000 for your divi- 
dend, and 'your leſſer multiplication a- 
mounts to 40000 for your diviſor, which 
diviſion produces the firſt given number 
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IoI98, as appears by Practice here fol- | 


lowing. This may be ſufficient for the 
proof of the true value of the remainer. 
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 Exatth Compleated. 


Number Roos Remainer 422 


I0198 


40000 


I'O00 
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33 IE, Here I find Yo 
497 920000: (10198! the firſt -gi- Þ}|{e 
44.44 410000 .- . ven number. Fin 


What I have alread Gai of the proof, fas 
is to prove the truth dy the Rule, that 1s, Jth 
to prove this to be the true denominator ſm 
to the numerator, and ſo to be the true hin 
value of the-remainer. Which you ſee I fot 
have proved exattly by broken numbers, ſth 
now being fully farisfied of the truth of the þ 
denominatqr,.you may ſave your ſelf the | 
trouble of Tk proofs, and . find the de- fn 
nominator thus : Let 256 be the number, þ 
now obſerve that it 15 a Square number, | 
and therefore there is no remainer to the 
root, art ſo'needs no denominator, but | 
all the nvitybers from this to the next 
Square neber, which is ©289 are all of þnc 
them not ©Square numbers ; . therefore Þc 
ſubſtra& thele( Square number from the 
greater Squareqmumber, and the remain- K 
er is the true denominator to all thoke | 
numberg berwixt: the two-Square num- 
bers ; 08.ano7e plain, the remainer is the 
true denaminator- to the remainer” of the 
root of all thoſe gumbers betwixt 256 and 


3 we 


1 © Exadth Completed. '*25 - 
I 289; for obſerve, as the number increa- 
cs, from 256 to 289, fo the remainer 
F increaſes, but one denominator ſerves to 
them all, and one root ſerves to them all, 
fas you may ſee in the Table: For 16 is 
Ithe root to them all, and 33 is the deno- 
mtnator to thenr all, only the numerator 
lincreaſes as T have ſaid, and thus of all 
other numbers ; the "Table will fave you 
this labour, alſo for both the root and de-_ 
mnominator 1s ready ſet down to your Eye. 
| And before we proceed any further,take 
my advice if you will, that 1s, if you have 
1 Journey to ride and would buy a Horſe, 
Ho not chulſe one only. becauſe he 1s very 
at and Handſom, left he fail: you in 
your Journey ; but rather chuſe one that 
Þoes well, and will carry you with eaſe, 
nd after a little tryal you are ſure will . 
perform his Journey. | | 
' And 1f you are a Batchelor, give me 
leave to Joke a little with you: If you 
lre about to chooſe a Wife for your felr \ 
0 not altogether chuſe one tor her fine 
lothes, leaf you find your miſtake after, 
ut rather ' chuſe one vertuous, for ſhe 
ill do-you'good all the dates of your life. 
i Eccleſ. 
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26 The Square and Cube Root © 
Eccleſ. 31.12. And if you get ſuch $i 
Wife, give God the praiſe of it. to 

Now alſo I adviſe you, not to deſpiſſh: 
this work, for the meanneſs of the dreſgju 
it comes forth in, or, for the plainneſs offak 
it, but rather make uſe of it, for the eaſ$1\ 
and great advantage that you will fingnz 
thereby, and I hope you will affect thi! 
the more for Country's ſake, angſhe 
that you will rejoyce that you are not beſt 
holden to a Stranger or Foreigner for itFc* 
but you have it from an Engliſh Man andje 
a true Subject to our King, for whom Fel 
Pray, being in Duty bound, by Godt 
Command, for long Life, Health, Peacegl a 
and Proſperity in this World , and infqu 
the World to come Eternal Life. Amenſta 

Here followeth a uſeful "Table of chgcn 
Square root, where you may readily with 
eake, find the content, or ſquare of thg 
ſide or root of any number to 1488400, 
having a number, you may find the roo 
of it : This Table 1s very plain and eaſlej 
cvery Leaf, Side or Page, being divided 
into three Columns or Spaces ; in th 
frft, is ſet down the ſquare number, iir{ 
the ſecond, is ſet down the - root, ia, thete« 

. TNUrC 
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Fhird, is ſet down. the true denominator 
o the remainer of all the numbers from 
hat ſquare number to the next ſquare 
fhumber, and with an eaſe ſubſtraction, 
faking but the ſquare number from the 
Ft iven number, and ſo you: have the re- 
a$nainer belonging to the root of that gi- 
1&en number, and the Table ſhews you 
ighe denominator to it, and alſo the root 
oy f that number : Example, Let 14886 
ithe a number given, and you would know 
ad he root of it, and it is not in the Table, 
ing not a ſquare number, but the root 
d f it, and the denominator to it is in the 
el able, and do but ſubſtra&t the next &« 
iffquare number in the Table, that is leſs 
enſhÞan it, from 1 it, being 14884, and there 
hdemains 2 - Thus you have 
th N amber Root Remainer 
* 14686 I 22 IFTF 


ol The Uſe of the Square Root. 

ek 

lec Ir, to make a ſquare two or three 
th times bi gger than another Square: 
igfir{t Square the ſide thereof, and fo find 
qe cones which _s doubled, trebled, 


rc Or 


Exact Compleated, 
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or quadrupled, multiplied by 2, 3, or bg. 
4, and the root thereof taken out of the, 
Fable, ſhews the ſide of the Square deſi}. 


red. Thus the fide of a Square being 10 
look in the Table, and you will find tht 
Content or Square thereof to be 100 
which multiplied by 2 makes 200, an 
the Table ſhews you the root of 200 to- bg 
x4 :5 ; for the number 200 not being iq 
the Table, according to my former direct, ; 
ions, take the next Square number that ig} 
leſs than the given number, which herg;;- 
15 196, and the root of it is 14, which r 
with ſome remainer, ſtands for the roofs j 
of all thoſe numbers till you come to th + 
next Square number, which 1s 225, ththa] 
root whereof is 15, which 15 ſerves fokir 
the root of a!l the numbers that are nofng 
Square, tx] you come tothe next Squarf © 
number in the Table. "Thus far for difhtt 
rections in the uſe of the Table. But tHq 
return to my queſtion, .I find in the Taj A 
ble 14 to be the root, and 29 in the Table 
towards the Right Hand for the dendfqu: 
minator, and according to my former diff 3 
reCtions, I ſubſtract this Square numbeſ;1} 
in the Table 196, from the given qumbeſpar 
20 OF 


Exattly Compleated.” - 29 Nv 
by 200, that 1s not Square, and;the remain- 
hr is4 ; Therefore I ſet down my work 
1):us; 


[O 
Hi Number Root Remainer 
0 "200 | - 14 IF 

nd ' 


09 Here I find that the root or ſide of the 
i$9uare that 1s double to 10, the fide of ir 
14 57 the juſt root; now 5 cannot be 
| fbbrevied, being a little more than half a 
Quarter, or + part tobe added to the root 
[444 ; yet it is not ſo much as + part : Bur 
20 I have ſaid, the juſt root is, 14 5, and 
all this very work the Seamans Calendar S 
Ihakes his own words good ; for, he 
fOhith, None as yet could ever attain to the 
Wnowledge of the true value of the remain- 
ar of the root; and in this very woric he 
difath miſt, for he gives it in to be 14 parts, 
nd it is but 2, thats leſs than + part. 
a3 Another : I defire to know the ſide of 

[ e Square , that is treble to 10, the 
1098quare of, 1@ is 100, which multiplied. 
dffy 3, makes 300; and in the Table you 
Fall find the root of 300 to. be. 17:5-and'to-. 
>&ards the right hand, .you will find' 35; 
)9 | for 


K 
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for the denominator, then ſubſtra&t 28; h 
the Square number, which you ſee in tlf* 
Table, from the given number zo; 
which is not a Square number, and yof® 
will find the remainer to be 11 : Ther 
fore I ſet down my work thus ; | 


Number - Root Remainer 


zZ00 CE < ; h, 
Here by . my Table, and a little Sulf*" 
ſtraftion, I find the {ide of the ſquai"] 
that is treble to ten 1s 17 3+ parts, whic 
fraction is ſomething leſs than one tHirf"* 
os part : -And here again the Kalendar wr 
out, for he gives it to be 32 parts. | 
One queſtion more of this ſort : I d{ 
; fire to know the fide of the ſquare, that 7 
- ſeven timesasbig as the firſt; Now thi” 
| __ . ſquare of the firſt was 100, which m )s 
 tiplied by 7, -gives you the ſquare of rh” 
* to be 700, which is not a ſquare numbe* 
inthe Table; therefore take the ſquarj " 
number in the Table neareſt $0 it, «anfſ* 
leſsthan it, and you wil! find it to þb | 
676, and towards the right hand 26 iq | 
the root, and 53 for the — 
: TING 


2 then T ſubſtraQ thar ſquare number found 
ja my Table 676, from the given num- 
Þer 700, and there remains 24 ; there- 
mk I ſet down my work thus : 


T4 
oP (] 


Number Root Remainer 
700 26 33 


| Thus, with a very little labour, I find - 
he ſide of this ſquare, which 1s ſeven 
.Fimes {o big as the other, to be 2657 fere ; 
a &v Dich traction cannot be abbrevied ; but 
:$* you double the root, or abate but one 
,- from the denominator, then it may be 
. Þbbrevied to +5, therefore it is very little 
| Fels than #7, but the juſt root is 26 53. 
| And herelI ſet down a Queſtion that T 
nd in the compleat Canonier, and he 
21ds mark 1t ſeriouſly, for it is not ordina- 
y, and he faith, You ſhall find more ex- . 
Juifite work than you imagine, becauſe 
a he queſtions more difficult, faith he., 
i This is the _—_ A General hath 
an hree Armies in the Field, 
1} {a che Firſt is *10296 men. 
In the Second is 9493 men. 
In the Third is 8500 men. 


And 
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and he. would put them in w_ ſ{quarg 1 
Battels, now I tind the number of eacl] f 
Army in the Table, with the root and 4 
the denominator , ' and ſet them dowd fi 


* without further trouble, .-- ml 
3 I at 
Number Root Remainer \t1 

Firſt, , 10296 IOI 25 Jn: 


4 


Numver Root Remainer for 
8 4 


Second, 9493 97 IST 


N umber Root Remainer 
Third, $8500 92 Tx 


Here 1s readily, and with eaſe, founfwl 
what was deſired, for here is the ro@:n 
which brings every Army into a ſqua NC 
Battel ; here is alſo the remainzr and dÞut 
nominator to it, and that was it that pÞþoy 
him to all the trouble, for he wantedfeſs 

_ denominator to his remainer. [ (0) 

Now I ſet down the remainers, 4nd 
and add them togerher, and it 1s Ci 
242 men, then I ſubſtract 203, 
which is the denominator to. the 
firſt Army, and there remains 39. 


oa - 35 * "I 4 Dy * 
Ln + L 
G Y <p >aFeda. 
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rd men, and thoſe 203 men, which E take 
| from the remainers, IT add to .the firſt 
14 Army, and then the root, or front, and 
i ſide of it will be 102, and the 39 odd men 
| may,be employed otherwiſe, for 39 men 
I are far fhort.of making either of the other 
Itwo Armies {quare, becauſe the denomi- 
Inator of the fra&tion is the number that 
{muſt make them ſquare, and you ſee that 
tone denominator is 195, and the other is 
1185 ; alſo you ſee what T have added to 
the firſt Army is juſt his denominator to 
the fraftion, that is 203, which encreaſes 
the root but one unite. 
| Another Queſtion in the Canonier,, 
znFwhich he hath ſet down, but leaves it.not 
-ofiniſhed, for the Rule being beth tedious, 
iaþnd the value of .the- remainer:not found 
dÞut ; for he ſheweth before in his :Book 
pl zow to come near, and to gueſs within 
dl eſs than ordinarily-1s known ; and he 
Both very well in-laying it is: but a gueſs, 
pnd yet his. way of. a gueſs of. the remain- 
Fr 1s more tedious than all the Queſtion 
elides.; and when all their labour is 
2FÞent {it 1s buta . gueſs ; for what value 
an be put upon the remainer, when they 
| D know 
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know not the denominator to it ? for 
which reaſon this excellent Rule of the 
Square Root hath been much laid 
aſide : But to return to the Queſtion, 1t | 
is this; A General had an Army 1n the} 
Field, and convenient ground for them, 
containing 44100 foot of ground , the 
root or ſide thereof is 210, and doubling 
his Army, he would know what quanti- 
ty of ground will now ſerve to place his 
Army 1n a Square Bartel. 

Firſt, find the root in the Table 
210, and with it, towards your © | 
left hand, is the Square of it; - 441009f,, 


"ri LDP 


double the Square — on 
and it is 88200 ; now this F820d; 
comes . very near to the next ic 


{quare number , within. nine foot of 
ground, which is but -one {quare yard þ1, 
yet to work it truly and exactly, and if, 
15 but a very little more labour, only one. 
Subſtrattion ; we mult take the {quark 
number in the Table. that is leſs than uþh;, 
that is 87616, -and ſubſtract this ſquar - 
number from it, and there remains 584g, 
and the Table gives you the denominat$g, 
593; and I ſet down the work __—_ ' or 
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Number Root Remainer 


88200 296 $55 


i Here you have the juſt quantity of 
LF ground that will contain his Army, being 
WI doubled ; now nine foot of ground,that is, 
5f one ſquare yard , would have made the 
1} number Square,that is 88 209,and the root 
1B] would have been one unite more, that is ; 
297, and no remainer : All this 1s readily Y 
lefound in the Table. - 
| As you work the ſquare, ſo you may 
©4 work the circle ; knowing the diameter, 
or the circumference thereof, ſquare it, 
that' is, multiply it in it felf, and then 
double or treble it, or multiply it by any 
WFther number that you defire to haye 
ld She bigneſs of your circle, and extra&t 
dhe {quare root . thereof, ſo you ſhall 
Ofhave the diameter or circumference of 
Ja'Fhe other circle that you deſire ; thus the 
1 Flameter of a circle being 7 inches, the 
12Jquare thereof 49, the double thereof 98, 
3 8Fook in the Table, and you will find the 
arFoot thereof tobe 9 ; and'the denomina- 
 * Yor 19, now 98 is not in the Table, 
Nu —_— -- there . 


"OC 
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1 
C4 
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"orafore ſubſtrat the next t ſquare num: 
ber that, is leſsthan.it,which in the Tablg 
you will fnd tobe $x,from 1 it, and the re 
mainer 1s 17, the Table gives you th, 
.root and the denominator, and SubſtraQtif. 
on gives. you the numerator ; therefore |. 


| fro 
1et down my work thus: _ 
| | DOR - mO 

N umber Root | Remainer n” 


r 7 


.98 | G T9 


- "us I find that a circle 7 inches di: "* 
meter, ..,another circle double to it w 
' be 9 ,inches and +2 parts. ; thus you ma 
find the weight and ſtrength ;of,any C4, 
ble, by.comparing it with another, wholſ 
weight and compaſs you know. -., 

I would know. the -diameter of. the C 
' ble chatis- four times the ſtreagth of 1. 
whoſe diameter is 7.inches, the ſquare ( 
7,15 49, which multiplied by. 4, prodgþ 
ceth 196,. being a ſquare number, '1t. is 
the Table, =_ the root of it towards tl 
right hand 14 ; and I ſet it downthus: þþ 
. * 1.4 11: Number, ' Root | LIP 


- 


- Ofioh AGO (15; * I4 
Here I 'find that a | Cable, whoſe di. 
met 
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Ineter 15 14 inches,. will be-four times the 
h trength, and weigh four times the weight 
}f the Cable, whoſe diameter is 7 inches, 
' 'ard' for yard ; and this is readily done, 
Er the Table ſhews it, without farther 
-Frouble-; for being a ſquare number, here 
heeds no Subſtraction, becauſe there is 
. Þo remainer. 
Suppoſe a Rope tobe x +  indlidiametex, 
nd another is - required double the 
. trength, now-I demand the diameter of 
Ihe {aid Rope ; This Queſtion' was' pit 
Vo me in Writing, "and they had toyled 
*Fbout it, and ſcribbled: much Taper, at 
Fould not finith it. 
| Now here is the Queſtion readily an- 
$vcred, IL + 15 z, and the Table flown 
Fou the Square of 9 to be 81, which dou- 
Mic, is 162; and the Table ſhews 
Lou the root of it tobe 12 I5 ; now ob- 
rve that the firſt number 1 3, was redu- 
F<c into eights, therefore this x2 muſt 
e divided by 8, and you will find in the 
* Duoticht x + * inch;to which you muſt add 
| T of + of an inch. * - 
| So'that the diamerer of the Rope defi 
ot N 15 1: 1nch,-apd'3F of + of an inch. 
8 D 3 Again, 


_ 


| 
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Again, I ſet the queſtion down moref t 
plain, and it is readily anſwered by the y 
Table of the ſquare root thus, 1 + 153d 
and the Table hw you the Square off is 
gto be 81, and becauſe this Rope muſſf2 
be double in ſtrength to the other, b] 
therefore double Fr and it 15 162, 8A 
and the Table ſhews the root to Site 
be 125+ ; ſo that the diameter of 16gat 
the Rope deſired 1s one inch and Im 
one half inch, and near.++ of + part of agby 
inch ; and here I ſhall take it out of thi 
Table, and give you readily the diameta 
of a Rope double, and of a Rope treblq 
and of one four times the ſtrength of th 


firſt. 


Id ; 


Number Root Remaine 

Nine 81 9 O 

NF” "Double 162 12 +7 
I *1*STreble 243 'I5 7 
Quadruple 324 18 O 


1 S 
Vic 
| : | es, 
 Inthe foregoing Queſtion of a Ropfter 
whoſe diameter is 1 +, I have ſhewg : 
the: diameter of another double, and qof : 
one treble, and of one' quadruple, or foot 
; | tim 
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ref times the ſtrength of the firſt Rope, and 
hef you ſee that four times theſtrength is bur 
+1 double the diameter, for the laſt diameter 
offis 18, which divide by 8, and you have 
aff 2 + inches for the diameter, which is dou- 

ble to the firſt, and four times the ſtrength. 
89 Again, I will multiply, the firſt diame- 
8yter 1 « by 5, and by 6, by 7, by 8, 
6gand by 9g; and give you the ſeveral dia- 

[meters of them all, which is readily gone 
anjby the Table. 


thi 
tcl Number Root Remainer 
ley Five 405 20 IT 
4 T.. —- 4866 22 5 
{1 s[s|[$1&Seven 567. 23 to 
Eight 648 25 3D 
ne Nine 729. 27 oſs) 


Here you ſee that 9 times the ſtrength 
vs but three times the diameter, for di- 
vide 27 by 8, and you may have 3 + inch- 
ES, Whuch 1s treble the firſt given diame 
p10. Ko | 

va I have already given you the diameter 
d got a Rope that is nine times the ſtrength 
folfok the tirſt Rope, and becauſe I would 

| _ — Rs have 
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Have my Country men expert in ſach 
things, and alſe that it is rather a: recre- 
ation, than any toyl or labour, to anſwer 
any ſuch Queſtion by this Table, being 
fo plain, eafie, and ready a way of work-| 
ing; and alſo that you may know thathw 
the Table will anſwer a ſmall Queſtionjre 
as well as a great, I ſhall therefoſe giveſ-- 
you the diameter of a Rope that 1s but aſm 
little ſtronger than the firſt Rope, there4C; 
fore I will add to the ſtrength of the firiigcr 
Rope but + parts, and I would know theJor 
diameter of it. Now the diameter offfo 
the firſt Rope was ?, and the Square of it} pl 
the Table ſhews you to be 81, and becauſg or 
IT would have another but 5 ſtronger, I th 
find in the Table the Square of 3 to be gf ac 
then I add thoſe two Squares toge- 0 

ther, 81 and g, and they make go: 5qQ 
ThenT look in the Table for the root q fir 
of 90; and being that it is not a gg ta. 
Square number, therefore I take the *'} R 
. nuinber in the Table that is leſs than it th 
which is81, and I ſubſtract it from gqſ tv 
and there remains 9, for the numerataſ| nc 
and the Table ſhews the denominator | th 
be 19, and the root to be nine ; and I i br 
it down thus : Nun 


Number Root Remainer 
erj 90 9 X'F 


Now divide the root by 8, and you 
ill find the diameter of the Rope deſi- 
»nfred, to be x inch and + of one inch, and 
veþz- of one eighth of an inch. Thus you 
- almay increaſe the ſtrength. of a Rope or 
e-|Cable, as you pleaſe, and as you may 1n- 
Icreaſe the ftrength, ſo you may decreaſe, 
heJor diminiſh, or abate from the ſtrength ; 
off for when you would increaſe, you malti- 
it] ply the Square of the diameter by 2, or 3, 
iſgor by 4, ſo do but divide the Square of 
the diameter by any number or 6gure, 
according as you would have the ſtrength 
of the Cable abated, and the root of the 
Quotient” is the diameter of the Table de- 
fired. And@r your farther inſtruction, 
| take notice that the laſt work of the ſmall 
; Rope, whoſe diameter was ?, and ano- 
it} ther was deſired 5 ftronger ; now theſe 
two fractions are both of one like de- 
nomination, for 8 is the denominator to 
them both, which after is your diviſor, 
J but if they. be of ſeveral — 
. Tnen 
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- then they muſt be reduced into a commonſſof 
denomination, and that common deno4jn 
minator ſhall be the diviſor ; as for exam-! 
ple ; One ſmall Rope being + of an inch{gi 
diameter, another 1s deſired + more in|fi1 
{trength, now theſe two fractions are off ui 
unhke denominations, for the one 1hw 
_ eights and the other fourths, therefore IJ, 
| reduce them into a common denominati-Jþl 
On. : ,& 
36 24 Now I have 32 for myjbe 
9.,.3 denominator, and 36 and 24Jto 
g X 4 for my. two fractions, there-Jw 
32 fore I look in the Table forth 
the ſquare of 36, and I findfi ye 
1296; then again I look in the Tablet 1s 
for the ſquare of 24, and I find 1024, 
then IT add thoſe two Squares to- Pt 
gether, and it amounts to 2320, 1290Þ} {| 
Then I look in the Table @gr the 1024] w 
root of this addirion,and I find the - 23 20} be 


root of 23,20 to be 48 :5,therefore, "W 
as I ſaid before, I divide 48 by my com:| 6. 
. mon diviſor 32, and the Quotient al 


is 1, and 16 remains. 'Thus I 43 (* 
find the 'diameter of the Rope pf 
deſired, .to be 1 1nch, and 55 


of 
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onfof an inch, and 3; of one 32 of an 
O4inch. 
n-j Alſo for Triangles, having the perpen- 
chidicular and baſe, you may readily 
inffind the flope-line , or hypothen- 
ol uſe. For Example : . A Trungle, 
whole perpendicular is 36, #nd the baſe 
> 19.43, what 1s the hypothenuſe ? In the Tas» 
tif ble-you will find the ſquare of 36 to be 
! 1296; and the {quare of 43 to 
yi be 1849 ; add thoſe two ſquares 1296 
241 together and it amounts to 3145, 1849 
cj which is the ſquare of the hypo- 3145 
or thenuſe ; and the Table ſhews 
df you the root thereof to be 56 ++, which 
le 15 the true length of the ſlope-line. 
4) Again, Having the {lope-line and the 
perpendicular, you may find the baſe, the 
of {lope-line 87, the perpendicular 33, you 
48 will find in the Table the ſquare of 87 to 
of be 7569, and the ſquare of 33 to be 1089, 
: which ſubſtrafted, there remains 
1-j 6480 ; for the ſquare of the baſe, 7569 
| and the Table, ſhews the root of 1089 
'rÞ it to be 80 5%, for according to 6480 
4 my former directions, the Table 
gives you the denominator, and Subſtra- 
f | tion 
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Qton gives you the numerator : After thel 5 
fame way you may :ind the perpendicu4$1? 
lar ; for fubſtract the ſquare of the baſe$t5 
line from the ſquare of the ſlope line, andfifl 
the remainer is the ſquare of rhe perpen-J 
dicular, and the root of that laſt ſquareſS* 
ts the true perpendicular, and you mayſ4: 
readily find the root of any number inf}** 
the Table; or having the root, you may}}* 

readily find the ſquare of it in the Table 4c 
for all ſquare numbers to 1488400 are inf! 
the Table, and the root of them joyning 
with them, towards the right hand ; and 
for thoſe that are not {quare numbers, you 
have both the root and denominator bes} 
' longing to the remainer in the Table. 
For Example ; 484 is a ſquare number, of 
and 22 1s the root of it, you will find T 
them both together in the Table, and the n 
next {quare number in the Table is 5 29.} 

Now there are 44 numbers betwixt 4841 
2nd 529, and all of them are not ſquare} 
numbers, therefore they have remainers 
e the root of them, which is caſily found 
by the Table ; 'for if the given number be}, 
not a {quare number, and therefore not be 
mthe Table ; as for Example, Let it be tl 
327» 
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nel 527, then take the next ſquare number 
Jin the Table, that 1s leſs than' it, 1as 529 . 
{otis neareſt 1n the Table to it, but it is more 
idithan the given number , therefore you 
1Fmulſt take 484, and ſubitract it from the 
refgiven number 527, and there will remain 
1y 43:then obſerve that the root of 484 15'22, 
;xJand it 15 alſo the root of this given num- 
zyIPer 527, with this remainer 43, andits 
- 4denominator 1s 45 ; therefore I place it 
:nthus : 7s 
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527 22 w5 


| Theſe. Directions obſerved., the -roar 
of any number 1s eaſily found by : the 
it Table. FE: 


_JHow to find the Square of a whole + 
Number, and broken. £6; 


gh 12% this Table of the ſquare root-you | 
ad may readily find the {quare of any 


elwhole number, and broken, of any num- 
otfÞer that hath a fration joyned to it. Let 
the number be 838 ;, look in the Table 


be 


hy 


for 
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for the root 838, and to the left hand 9 
it you have the Square of it 702244 
and to theright hand of it you have the 
denominator to it 1677; and becauſe 
your fraction was;z, therefore you muſt 
take the two thirds of the denominato 

- found in the Table, and add it to the 
Square of the whole number ; and fo you 
have the Square of the whole and brokenf. 
of 8383. Thus in the Table you will! 
find the denominator is 1677, which{" 
multiply by the numerator of the fraction V3 
2, and divide the produtt by the denomi- 
- nator of the fraftion 3, and the Quotient 
is 1118, which is the Square of the fracti- 
on deſired. Which being added to the 
Square of the firſt ſumm, ro the Square W 
of 838, which was 702244, and it a- 
mounts to 703362 for the Square of the Ic 
. firft given number 838 2: And thus you t1 
may readily tind the Square of any whole 


number and broken, as it is by praCice I 
here ſet down. - 


1677 
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1677 X 
3 LELL (1118 
3354 333F 


792244 
I118 


703362 


Here you may ſee how uſeful the find- 


Ling out of this ſecret is, the finding of the 
true denominator, and thereby the true 


value of the remainer, and that alſo ſo 
readily, and with eaſe, which makes the 
rule delightfom ; the denominators in the 
Table are of excellent uſe, thereby to find 
the Square of any fraction readily, and 


8 with eaſe. 


Another Queſtion : What is the 
Square of 476 5 ? In the Table you may 
find the root 476, and with it, to the lett 
hand, you have the Square of it 226576, 
and to the right hand of it, you have the 
denominator 95 3, tizen multiply this de- 
nominator found in the "Table, by the 


numerator of the fraction 4, and the pro- 


duCt 1s 3812 ; which divide by the de- 
nomunator of the fraction 5, and the 


Quo- 


Quotient is 762 3, for the Square of th" 
fraction deſired-; which being added ty} 
the Square of the firſt ſumm, to the Squar}” 
of 476, which was 226576 ; it amountY_ 
to 227338 5, which 15 the Square of th 
firſt given number 470 3. | 


953 
MTs, 
3812 


; Number or 
Square. 
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nute, the Ship runs a mile in an hour; 
if two knots 1in half a minute, then two 
miles in one hour; if four knots 1n half a 
minute, then ſhe runs four miles in one 
Hour : for fo many knots as the Ship runs 
in half a minute, ſo many miles ſhe runs 
in one hour. 


To fend the diſtance of places, by this 


Table of the Square Root, knowing 
their Latitude and Longitude. 


| . Would know the diſtance betwixt the 
& Lyzard and Barbadoes. 


Latitude Longitude 

Barbaaoes 12 40 728 20 
h + A, 

Lyzard Go IO 18 30 


Their difference Latitude 39 :# depreecs. 
"Their difference Longitude 50 1+ degrees. 


P 
But 1”. 
* 3 
Fs IA 
4H; 
+" 


oy O. 
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But make it 5o 7 , and then it will 'be 
zo degrees and - part, their difference of 
Longitude. 
Now the Longitude muſt be proporti- 
oned by the miles, anſwerable toa degree 
in the Latitude of the Lyzard, and not to 
the middle Latitude, and in the Latitude 
of the Lyzard 43 + miles makes one de- 
gree of Longitude. | 
Therefore you muſt multiply . your 
degrees of difference of Longitude by 43 
; des and you will find it to be 2181 
; miles, or 727 leagues. | 
' Then multiply your degrees of Giffe- 
rence of Latitude by- 68, and you will 
find it to be 2546 miles, or 848; le 
Then look in the Table for the ſquare | 
of thoſe two numbers : : and becauſe 
cannot find the ſquare in miles, there a 
take it in leagues, 
Leagues 
848 7 the {quare of it is, 720226. 
Leagues | 
727, the ſquare of it is, 528529. 
Add thoſe two ſquares together, andit 
Is, as here you ive, 1248755. ©, The 
Rooe of this lat number you may fiad 
ul 


true diſtance -betwixt the Lyzard and 
Barbadboes. 


The Uſe of the Table of the Square 


- Root in Nawigation: 


Ifference of Latitude and Departure 
given, I demand the diſtance 
failed. | 


A Ship having made 87 miles difference 
of Latjfrude, and departed 71 miles from 
the firſt Meridian, the diſtance Sail'd 15 
deſired. | 
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in the Table to be 111 7 leagues, for the|- 


In the Table you will find theſe two 
numbers 87 and 71, .and with the num- 
ber you will find the Square of it, then 
add the two Squares together, and the 
total is the Square of the diſtance Sail'd, 
and in the Table you will find the laſt 
Square, and with it the root of it 112, 
which is the diſtance Sail'd ; therefore I 
. take it out of the Table, and ſet it down 


thus : | Roots Squares * 
Difference latit. 87 7569 
Departure 71 5041 


Diſtance ſailed 112 575 12610 


2p Thus |. 


tl 


the 
nd 


Ire 
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. Thus readily, and with eaſe, IT find 
the diſtance Sail'd to be 112 miles. 


Diitance and Departire given, to find the 
difference of” Latitude. 


The diſtance Sailed 1 11 miles, 
The Departure 57 miles, 
What is the ditterence of Latitude ? 


In the Table you will find thoſe two 


[Numbers or Roots 111 and-57, and with 


them you will find the ſquare of them, 
then ſubſtract the leſs ſquare from the 


VO 


greater, and the Remainer is the ſquare 
of the difference of Latitude, which Re- 


m-|nainer or Square find in the Table, and 
en |With it you have the Root, which is the 
he [miles of difference of Latitude deſired ; 


d, [therefore T take it. out of the Table, and - 


ut 
25 

I 
7n 


US | 


et it down thus : . 
Root Squares 

Diſtance Sailed 115 12321 
Departure 57 3249 
Difference Latit. 95 +%*% * 9072 


| Thus I readily find the difference of 


atitude to be 95 miles, 
K Diſtance 


6, a ”— "FI. FR, 
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| Di#tance and Difference of Latitude given,| 
to find the Departure. 


The Diſtance failed 336 miles, 
Difference of Latitude 164 miles. 


Ins the Table -you will find thoſe twof . 
Numbers or Roots, 356 and 164, and| 
with them you will find the Squares of 
them , then ſubſtratt the lefſer Square 
from the greater Square, and the Remain- 
er is the Square of the Departure, the 
Root whereof you will find in the Table 
to be 315 53 miles, ſo that it is very! 
near ohe mile more, as you may ſee byf - 

. the fraction. I fay it is near 316 miles, 
and I take it out of the Table, and ſet it 
down thus : 


= PE OR PTOY BOS IR. AE. — nl O&Arh — —_— 


Roots Squares 
Diſtanee ſailed $56 126736 
Difference Latit. : x64 —_— 
Departure -3I5 53+: g904O 
Thus I readily find the Departure to'be| - 
- 315 miles, 


1 


Courſe|* 


£4 


, oY * 
_—_-- 
: s: 


Conrſe' and Difance given to fipd the diffe- 
rence of Latitude, and the departure from 
the Meridian. ; 


Courſe South-Weſt. 


- 
. 


B , ſhort, take the ſquare of it-out of 
the Table, and divide that ſquare by 2, 
and the Quotient is the ſquare of your dif- 
ference of Latitude, alſo the Quotient is 
the ſquare of your 'departure from your 


firſt Meridian, the Root of which fquare 
' find in the Table, and it is both your dif- 
' ference of Latitude, and alſo your depar- 


ture, from your firſt Meridian. - 'Thus 
yau have both difference of Latitude, and 


departure from your firſt Meridian, in one 


work, 


Conrſe 


« "*k , : Kr k "A - bo fe 
. ; » . "$4 FSR 
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"Et your diſtance run be: long . or 


Courſe and diſt ance given to find the Dif- 
-»\\: ference of Latitude, and the departure 
*%V: from: the fir Meridian. 


Courſe South-Weſt and by South. 


E T your diſtance run be long or 
oj .4 ſhort, take the Square of yourdz 
tance; out of the Table, and divide that 
_ſquare-by3 + and the quotient is theSquare 
. of yqur.departure. from your firſt Meri- 
.idian-; then ſubſtrat the quotient from 
. the Square of your diſtance run, and the 

remainer/is the Square.of your difference 

of Latitude , ' and the root thereof you 
- may find.in the Table, and it is the difte- 
' rence of latitude. ET < 


 Coufe” aud diſtance given io find the Dif 
* ference of Latitulle, and the departure 
from the firit Meridian. 9d 


Courſe South South-Weſt. 


. ET your diſtance run be long or 
'\2: y ſhort, take the Square of it out 
of the Table, and divide that Square of 
your diſtance run by 7, and the quotient 
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is the. Square of -your departure, the: 
root of which. Square 1s your departure, 
and you may ſoon, find. the root in! the 


Table, tor = have it with the Square ; 


alſo ſubſtract the quotient from the Square 
of your diſtance run, and the remainer is 
the Square of your difference of Latitude, 
the root of which Square 1s adjoyning 
with it in the Table, and it 1s your 
difterence of Latitude. 


C ourſe and diſtance given to find the Dif- 
ference of Latitude, and the departure 
from the firſt Meridian. a, 
Courſe South and by Weſt... 


E T your diſtance run be long or 
ſhort, take the Square of it out 


of the Table,and divide the Square of your 
diſtance run by 25, and the quotient. is 
the Square of your departure ; the root 
of which Square found in the Table, 
is your deparrure from the Meridian ; 
alſo ſubſtract the quotient from the 
Square of your diſtance. run, and the 
remainer is the Square of your difference 
of Latitude ; the root of which Square 

2; 3 of 
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is there with it -in' the Fable, and: it. is 
your difference of Latitude. _._. 
Alfo obſerve, that as Courſe and 'Di- 
ſtance given, finds the difference of Lati- 
tude,' and departure from. the Meridian, 
by dividing the Square of the diſtance 
run, by certain numbers given for the di- 


viſor to the Square of your diſtance run, 


upon ſuch and ſuch points of the Compaſs 
as your courſe is upon,and the Quotient of 
that diviſion is the Square of your depar- 
ture : Alſo ſubſtraQt the Quotient from the 
Squate of your diſtance run, andthe Re- 
mainer is the Square of your diffetenice of 
Latitude: Thus you have both departure 
and difference of Latitude in one work,and 
God willing, T ſhall give you the diviſor 
for every quarter point of the Compals ; 


in the mean time, as by courſe and di- 


ſtance the departure and difference of La- 
titude is found, ſo by diſtance run, 'and 
_—_ the courſe 1s found thus : Dt- 
vide the Square of your diſtance run; by 


the Squate of your departure, and the quo- 
tient will anſwer. fome of thoſe numbers 
 before-mentioned, for fuch and ſuch points 


of the Compaſs, and thas you readily have 


; 


the 


ed how by courſe and diſtance to find the. 
difference of Latitude and Departure, far 
thoſe four points of the Compaſs, from 
South to South-Weſt , ſo alſo the very 
ſame order is to be kept trom South-Weſt 


|'to Welt : for _ every point by the 


| fame numbers, onl ly now the Quotient 
[of 


will be the ſquare of the difference of La- 
titude, and the Remainer of the Subſtra- 
ction will be the Square of the Departure ; 
alſo what is here ſaid of this quarter of 
the Compaſs, far finding the difference 
of Latitude, and Departure from the Me- 
ridian, the like is to be done by the other 
three quarters of the Compaſs, for as the 
former directions are for thoſe ſeven points 
of the Compaſs betwixt South and Weſt, 
the very ſame order and rule is to be kept 
betwixt South and Eaſt, alſo betwixt 
North and Weſt, and betwixt North and 
Faſt :-So that the rule obſerved for the 
firſt tour points, ſerves alſo for the 0- 
ther 28 points, and ſo for all the 32 
points: of the Compals, and being that 
your Courſe may ſometime be upon a 
point and an half, as South-Weſt, and 
K 4 one - 


the Gaune, A —Þ as :1 have aloe ho | E 
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one half Southerly, or other ſuch like, 
T ſhall therefore, God willing, direct you 
to the difference of Latitude, and Depar- 
ture from the Meridian, for every quarter 
point of the Compaſs, for which purpoſe 
I have made a Table. | 


Here followeth a Table of the Diviſors, |. 


or of the ſeveral numbers, by which to 
divide the Square of the diſtance run up- 
on any point of the Compals, thereby to 
find the difference of Latitude, and the 
departure from the Meridian. In this 
Table T have omitted ſome fractions, for 
evenneſs of number, and for eaſe and 
readineſs in the work, conſidering that 
many men may make uſe of the Table 
that underſtand not broken numbers. 
And theſe four numbers 25 7 3 + 2, 
which in the Table are ſet to the firſt 
four points of the Compaſs, will ſerve 
for all the 32 points, for as 25 is the 
number by which to divide the ſquare 
of your diſtance run, when you Sall 
South and by Welt, ſo alſo 25 is the 
number or diviſor to the Square of your 
diſtance run, when you Sail Weſt and by 
South, - only as betore the Quotient was 
your 


Exactly Compleated. 9 1 


,| Your Departure, and the remainer of the 


Subſtraction was your difference of Lati- 


-| tude, now it is the contrary, for the Quo- 


tient 1s the difference of Latitude, and the 
remainer of the Subſtraction is the Depars 
ture from the Meridian. 


The Compaſs Table. 

Points of 
the Com- Courſe Diviſor 
pals 

I | South and by Weſt | 25 

2 | South South-Weſt 7 

3 | South-Weſt and by South 34 + 
| 4 | South-Weſt | 2 7 


Again, 7 is the diviſor when you Sail 
S.S. Welt ; alſo 7 is the diviſor when you 
Sail W.S., W. this may ſerve forall the 32 
points of the Compaſs. I have alſo on 
the next Leaf made a Table for every 


quarter point of the Compals. 
'Powat 


y Sg The Compaſs Table. 
{ Point Courſe Diviſor 
|'o :|South 4 Weſt — | 400 
T's : South + Weſt. "i I0O 
I» 3 South 7 Weſt. 3& = 
| I © [South and by Welt. 25 

t 2 |S. by W. + Weſt. is 
Ir 31S-by W. 2 Wet | 7 
TREE" S. by W. j Welt. "9 
4 ” o | South South-Weſt. 2s © 
| 2 +]S.S. W. : Weſt | 6 © 
| Ls S. S. W. :. Weſt. "Ya 
| 2 2>|S.S.W. * Weſt. 4D 
+6 South Weſt and by South 4:7 
3. 7|S.W.byS. + Welt. 3...O 
[3 1|S.W.byS. - Welt «2 
| 3 2 |S. W.bys. } Wet. "3 
ito South-Weſt. : ; 
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Courſe and diſtance given to frid the departure from 
the Meridian, and difference-of Latitude. 
Ourſe South South-Weſt 50 Leagues, 
I demand the Departure and the 
difference of Latitude. | | 
According to my , former direCtions, 
this courſe Deing S. S. W. my diviſor 
for the diſtance run upon that* point 
of the Compals is 7; and in the Ta- 
[ble I find the Square of 5o to be 2500, 
which I divide by 7, and the Quotient 
"£78 is 357 for the Square 
| 47 (1 Z of my departure,and 


25's s 357 the Table ſhews me 
FEy”: 65" the Root of it to be 
| ; I8 ; then I ſubſtra&t 

the Quotient from the Square of the 
diſtance run, and the Remainer is 2143 : 
the Root of which Re- 

2500 mainer being 46 15 my dif- 
| 357 ference of Latitude. 'Thus 
214 3 5quare I find ny departure to 

; 78 be 18 Leagues, and my 
difference of latitude to be 46 Leagues. 
-- Now if my Courſe had been W. S. 
{| W. then 46 had been my departure, and 
15 had been my differenge of Latitude. 
he Depar- 
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A Scale of x08 Leagues,being 3 Leagues betwixt prick and prick. 
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Having ſailed Weſt South-Weſt 47 
aſcagues, I demand the difference of Lati- 


4 tude, and departure from the Meridian. 
| 1 ftindin the Table the {quare of 47 to 
"be 2209, which I divide by 7, and the 
o [Quotient 15 3I5 | 

& #5 (4 "Is 

og |. #x*95 \ 315 , 

Gl 777 1894 Remainer 
2| - Then I ſubſtrat the Quotient from 
R | the ſquare of my diſtance failed, and the 


_ Remainer 1s the ſquare of my departure 
@ ſand my courſe' being more than four 
9 | points from the Meridian, therefore the 
2 | Quotient is the {quare of difference of La- 
T | titude, and the remainer of the ſubſtra- 
? | ion is the ſquare of my departure from 
© [the Meridian. The Root of thoſe two 
; | ſquares 1s: the difference of Latitude and 
: | Departure ; and in the Table I find the 
. | Roots to be | : 


Diffe- 
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Difference Latitude 17 Leagues. | 
Departure 43 Leagues, Jth 
O 
E 
a 
5 
- . 
Having failed Weſt and by South 5 
—_ what is my Difference Latitud 
and Departure from my firſt Meridian. ; 


I 6nd in the Table the ſquare of 56 


be 3136, and my diviſor for this courk 1 
-Weſt and by South, is 25, therefore Idi 


vide the Square of .my diſtance by 25, a l 
the: Quotient is the Square of my diffe ; 


ence. of Latitude ; alſo I. ſubtract the 
Quotient from the ſquare of my diſtance 
failed, and the Remainer is the ſquare of 
my departure from the Meridian. . 


Exa#ly Compleated. mid 7} 


| And I find in the Table the Roots of 
[thoſe two numbers to be 11 and 55: 


Difference Latitude 1 1 Leagues, 
Departure 55 Leagues. 


Tatie. 21. 


| EETIET 


Sailing Nor. Nor. Weſt 36' mules, 
what is my departure, and difference of 
rſ Latitude ? 


In the Table I find the {quare of 36 to 
be x 296, 'and my diviſor for that, point of 
the Compaſs i is 7, therefore I diyide:the 
{quare of my diſtance run by 7. + : 


FT Root 1296: ; ©: 
zag © IS5. 13 185 Root 
777 EFF. 22+ = 


and my courſe being but two points from. 
the Meridian, therefore the Quotzent iS 
the Square of my departure, andithe.ve- 


c 
ad. 
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mainer of the SubſtraQtion is the Square 
of the difference of Latitude. 


*7e *J27] 2IURaApIq 


Sailing Weſt Nor. Weſt 36 Miles, | 


what is my departure and dtterence of 
Latitude ? 

 Intthe Table you will find the Square 
of 36 to be 1296, and the diviſor for 
that point 7. 


1296 
F7 (1 Root _185. Root 
2x96 |\ I85 EE © * Is: 


777 


_ and my courſe being more - than 4 


Points from the Meridian, therefore my | 


Quotient the Root of it 13, is my dit- 
| ference 


ie 


9 


ference Latitude and the remairler of 
the Subſtrattion, the Root of it is my 
departure, being 32. 


Difference Latitude 1 3. 
Departure 32. 


26 


Latitude 13+ 


Nl 


| Having Sailed Nor. Eaſt and by Nor. 


ff | 120 Leagues, what is my departure and 


SY 0 PW." 


difference of Latitude ? 

In the Table I find the Square :of 120 
to be 14400 ; and in the Compaſls "Table 
I find the diviſor for that point to be 
3 4, by which I divide the Square of the 
diſtance, and the Quotient is 4430, and 
in the Table I find the Root- of it to 
be 66 Leagues for my departure ; then 
I ſubſtra&t the Quotient from the Square 
of the diſtance, and the: Remainer 9970 


[is the Square of = difference of Lati- 


able I find the Root 


tude, and in the 
6 T0 L of 
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of it to be 100 Leagues for the diffe- 
rence of Latitude. 


Departure 66 Leagues. 
Difference Latitude xoc Leagues. 


57600 


2(1. 
He TOTS : 4541 (0 
+ 


£7660 
#IZFF 
FT | 
SubſtraQtion - * 
4400: 
A4. JO 


9970 


Having Sailed Nor. Eaft and by Eaſt 
120 Leagues, what is my difference of 
Latitude and departure? = 

In the Table I find the ſquare of 
I20 to: be 14400, and the diviſor 3 5, 
by which T divide the ſquare of the 

- diftance, and the Quotient is 4430 3 and | 
in the Table I find. the root of it to 
be 66 Leagues,my difference of Latitude ; 
then I ſubſtraQ the Quotient from the 

{quare}. 


(4439 


. 


ference of Latitude, 
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quare of the diſtance run, and the re- 
mainer is 9970, - and in the. Table I 
find the root of it to be 100 Leagues 
for my departure from the Meridian. 


Difference of Latitude 66 Leagues. 
Departure from Meridian 100 Leagues. 


Here you ſee my courſe is more than 
4 points from the Meridian , therefore 
the root 'of the Quotient is the diffe- 
rence of Latitude, and the root of the 
remainer of the ſubſtraQtion is the de- 
parture from the Meridian ; but if the 
courſe had been leſs than 4 Points from 


the Meridian, then the root of the Quo-- 


tient had been departure , and the root 
of the: remainer of the Subſtraction had 
been difference of Latitude ; and if the 
courſe be juſt 4 Points from the Meri- 
dian, as N. E. or N. W. S. E. or S. W. 
then the root of the —_—_ is both dif- - 
and departure from ' 
the Meridian. 


To find the Corſe by the Table of 


the Square Root. - 


] Niftance and departure given to find 
the Courſe. 


aving Sailed South Weſterly 50 
Lea. and being departed from my firſt 
| Meridian 168 Leagues, what is my courle ? 


Divide the ſquare of your diſtance 


run by the ſquare of your departure, and 
the Quotient will anſwer ſome of thoſe 
numbers, which are ſet down for divi- 
{ors to the Points of the Compaſs in the 
Compaſs. Table, as in this queſtion : The 


diſtance ſailed 50 Leagues, in the Table I 


find the {quare of it to be 2500, and the 
departure trom the Meridian 18 Leagues, 


in the Table I find the ſquare of it tobe - 


©... 324, by which I divide the 


%* 


143 The Square and\ Cube Root 


23,',,,, f{quareof the diſtance and the ' 


442. ., ( - Quotient is 7, whichanſwers 
+ to the diviſor, for S. S. Welt, 
as you may {ee 1n the Table, 

| for the points of the Com- 
pals, which I call the Compaſs _ 
| us 


' Exattly Compleated. © 914 


Thus IT find my courſe to be South 
South-Weſt. 


Having failed South Weſterly. 5o ' 
Leagues and altered my Latitude 18 
OO upon what Point have I faik- 
ed ! 
In the Table I find the fquare of 

1. . 50 to he 2500, alſo I find 
4s , :: the ſquare of 18 to be 324, 
758 ( by which .I divide the {quare 
Jx# of, the diſtance, and the Quo- 

: tient is. 7, which anfwers to 
W. S.. Welt. ; -v 


Thus I find the courſe to be W. S. W. | 


Now obſerve that if diſtance and' dif- 
ference of Latitude be given to find the 
courſe, then find the departure alſo, and if 
the departure exceed the difference of La- 
' -titude; then work as I have here done a- 
bove by difference of Latitude; but if the. 
depature be leſs than the difference of La- 
titude, then workby it, for you-muſt al 
; "Lat ways 


a_—_ 
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ways to find the courſe,, work or divide 
the {quare of your diſtance by the leſ- 
ſer ſquare of the two, that 1s, by the 
leſſer ſquare of the difference of Latitude 
and departure : and if the difference of 
Latitnde be the leſs, then the courſe is 
more than 4 Points from the Meridian, 
but if the departure be leſs, then the 
courſe is leſs than 4 Points from the 
Meridian ; alſo the diviſor will be leſs 
than half the ſquare of your diftance, 
and the other will be more than half, 
for if the two ſquares be equal, then 
they two” added together , make juſt 
the {quare of the diſtance, and then the 
courſe 1s juſt 4 Points from the 'Me- 
ridian, that is South-Weſt, or North- 
Welt,” South-Eaſt, or. North-Eaſt, this 
may ſerve for directions. 

Having failed Nor. Weſterly 264, and 
departed from my firſt Meridian 186, 
upon what . Point of the Compaſs hath 


my courſe been? In the Table T'find the | 


{quare- of 264 to be 69696 5; alſo in the 
Table T find the ſquare of 186 to be 
34596, by which I divide the ſquare 
f my::dittance, -and the Quotient 1s 2, 
WV Cd __ whuch 


F.e0 


® 


AO OA T2 


—_ 
ON 


In—_ 
s 


he Ro BR OS. a ws 3, Ts WW TX I 


"Eva Conplatat ©. ugx 
which. anſwers to the diviſor N. 'W. * 
as you may ſee in the Compaſs Table. 


Ttfus I find! my courſe to: be Nor. "Welt. 


Having failed Nor. Eafterly 230 
leagues, and having changed my ELati- 
tude 72 leagues, what is-my courſe ? 

In the Table F find the ſquare of x3e 
to be 16900, and. the ſquare of 72 to be 
5184, by which T divide the ſquare of 
my diſtance failed, and the Quotient is 
3 5+4x, which fraction makes 5, -which 
anſwers Nor. Eaft and by Eaſt, as'you 
may ſee-by the Compaſs Table. 


22.” 


+ I te, 
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Having Satled South Eaſterly 1 36 
miles, and departed from my firſt Meri- 
dian 26 miles, what is my courſe ? Sou 
 In:the Table I find the Square ofmmy [in t 
diſtance to be 16900, and the Square of [poi 
my departure to be 676, by which I di-| 
vide the Square of my diftance, and the | £ 
Quotient is 25, which anſwers to S. by and 
Eaſt,as you may ſee in the Compaſs Table. [Le: 


Having Sailed S. Eaſterly 130 miles, |my 
and changed my Latituge 26 miles, what {qu 
is my par y ER to 
In the Table IT find the Square of my {qu 
diſtance to be 36900 ; and the Square of tic 
my difference of Latitude to b2z 676, by Jon 
which I divide the Square of my diſtance, Tz 
and the Quotient is 25, which anſwers pa: 
to Eaſt and by South, as you may ſee in 
the Compaſs Table. hs 


Sailing South Eafterly 300 Leagues, 
and being departed from my firſt Meridi- |. 
an 3o Leagues, what ismy courſe?  *']Li 

In the Table I find the Square of my |M 
diſtance to be goooo, and the Square of , |c 
my departure to be .goo Leagues, by 

which 


o 


-.. Exattly C ompleated, 


hich I divide the Square of my diſtance, 
and the Quotient. is 100, which anſwers to - 
South and one half Eaft, as you may ſee 
in the Compaſs "Table for the querter 
points of the Compals. 2 


Sailing South Eaſterly 300 Leagues, 
and having changed my Latitude 15 
Leagues, what is my courſe ? | 

In the Table I find the ſquare of 
my diſtance to be goooo, and the 
ſquare of my difference of Latitude 
to be 225 ; . by which I divide the 
ſquare of my diſtance, and the Quo- 


| [tient is 400, -which anſwers to Eaft and 


one fourth South, as you may ſee in the 
Table for the quarter points of the Com- . 
paſs. 


I find my Courſe to be Eaſt and + 
South. | 


| Having Sailed South Weſterly zoo 
[Leagues, and being departed from the 
Meridian 150 Leagues, what is my 


courſe ? 


In 
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In the Table I find the ſquare of thd, 
diſtance to be goooo, and the ſquare of *s 
my departure. to be 22500 , by which| x 

I divide the ſquare of dife, 


7 & ſtance, and theQuotientis 4. 


z - 6 _ + which an{wers to S. S. W. and y 
2XF + Welt, as you may ſee 1n the "art 


Table for the quarter points of the Conf, 


Sailing South Weſterly 300 Leagues, the 
and having changed my Latitude 'x 50 WA 
Leagues, whatis my courle ? Tal 

In the Table I find the Square of my[,, 
diſtance to be 90000, and the Square of,.. 
difference of Latitude 22500, by which. 
T divide the Square of diſtance, and the 
Quotient is 4, Which anſwers to Weſt - 
South-Weſt, and + South, as you may ſee +» 
in the Table for the quarter points of the 
Compals. 8 


By Courſe and departure, to find the dt- 
_ Stance and difference of” Latitude. 


' Depart. 11. 


Sailing South and by Weſt, and- being 
departed from my firſt Meridian 11 
y teagues, | . 


Exattly Compleated, I5 

+:gues, What is my diſtance and diffe- 
. Hence of Latitude? _ | 
©] In the Table you will find the ſquare 
dye. 1 to be 121, and the Compals Table 
Whews 25 for that point of the Compaſs, 
ng y which multiply the ſquare of the de- 
hefarture, and the product being 
TE->25, 1s the ſquare of your di- 721 
Stance ;_ from which {bliradk —23 
ſthe ſquare of departure, and 605 
Ahe remainer is the {huare of your 242 
YWifference of Latirude, and the 3025 
JTable ſhews you the Roots of © 
Flthoſe two numbers to be 56 3025 
"Jand 55 ; and I fet it down _I21 
Mchus - 2904 


The diſtance Sailed 56 leagues. 
The difference of latitude 55 leagues. 


So. . Sw oF OS 


_ Difference latit. 55. 


156 The Square and Cube Root 


find the diſtance and departure. 


'you the number for that point 


and the product is 3025, for the 
ſquare of my diſtance, and in the 
Table I find the Root of it to be 
£6 for the diſtance ; then from 
the {quare of the diſtance I ſub- 
firact the ſquare. of difference of 
Latitude, and the Remainer 2904 
is the ſquare of the departure 
from the firſt Meridian, and the 


Fable ſhews the Root of it to be 
£5; andT ſet it down thus: 


Departure <5. 


By C Wh and Difference of Latitude fjiffe 


5; 


m 


Sailing Weſt and by South, and v3 
ving changed my Latitude eleven milgghe 
what is my Diſtance and Departure ? |. 
| The Table {hews you the ſquare of 1þ, 1 
L © tobe 121, andthe Compaſs Table ſhewſy; 


of t he 


Compaſs to be 25, by which I multiply 
| the ſquare of my difference of latitudel - 


fX 
I 21F9X; 


2075 
God®* 
242 Bar 
$02) ff t 
le 
302 
I21 
2904} 


—Uu 


Sailing 


VP tans : 
z Pg. 
- 


Sailing South and by Weſt, until-my 
e Sifterence of latitude be 55 leagues, what 
 k my diſtance and departure ! 

In the Table I find the iquare of the 
"Wifference of latitude to he 3025, and 
he Compaſs Table ſhews me the num- 
xr for that point of the Compaſs S. byW. 
10 be 25, by which I muſt divide the 
"Wquare of the difference of latitude, and 
Uhe Quotient is 121 for the ſquare of my 


ply -departure from the Meridi- 
del - an ; then add the ſquare of 
al 1 "> difference of latitude, and 
2&rre '** the ſquare of departure to- 
EE | gether, and the total 3146 


: is the {ſquare of your di-- 
| ance, and the Table ſhews me the Root 
3þf thoſe two-ſquares to be 56 and 11 ; and 
ſet it dowa thus : | 

Diſtance 56 leagues. 
- Departure 11 leagues. 


Obſerve that departure is reckon'd from 
e Meridian, either Eaſtward or Weſt- 
ard, and latitude is reckon'd from the 
EquinoCtial either Northward or South- 
ard ” I 
Allo 


© Exatth Completed, 15 © 
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 Alfo obſerve if miles or leagues of difficl 
rence of latitude arid Courſe be givenÞ/® 
find the diſtance and departure, then|P4 
your courſe be leſs than tour points fra? 
the Equinoctial, then you muſt multi the 
the ſquare of your difference of latitu{©0 
by the number for that point of the Cor bu 
paſs, as it is ſet down in the Compaſs Tjf®! 
ble ; as ſuppoſe your courſe to be W4m 
and by South, which is but one poiff 
from the Equinottial, then the ſquay* 
of your difference of latitude muit 4 
multiplied by 25, and the produt is tl 
Square of your Departure ; but if yo SC 
courſe be more than 4 points from the } ©: 
quinoCtial, as South and by Weſt, whig”? 
is ſeven points from the EquinoRtial, th V 
the ſquare of the difference of latitudf1 
mult be divided by 25, and the Quotie! af 
will be the ſquare of the departur: th 
which two ſquares of latitude and depa C 
W 


ture being added together, make t! 
ſquare of the diſtance. 

-, Again if miles or. leagues of departuf ® 
from the Meridian, and the courſe be gf 
ven to find the diſtance, and the diff > 
rence of latitude ; then if your _ 5 
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1;41eſs than 4 points from the Meridian, then 
nlyou muſt multiply the {quare of your de» 
n|parture by the number for that point 
y0t the Compals, as it is {ſet down _in 
inJche Compaſs Table ; as ſuppoſe your 
jJcourle to be South and by Weſt, which' is 
oj but one Point from the Meridian, there- 
TIfore the {quare of your departure muſt be 
yd multiplied by 25, and the product is the 
of fquare of difference of latitude, which 
14 two {quares added together, make the 
 { ſquare of the diſtance. Wm 
| But if your courſe be Weſt and by 
od South, that is 7 points from the Mert- 
, } dian, then the {quare. of your departure 
1; mult be divided by 25,. and the Quotient 
þ 4 will be the ſquare of your difference of lati- 
ix tude ; which two ſquares of departure and 
of difference of latitude being added toge= 
re ther, make the {quare of your diſtance. 
xl Here followeth a uſeful Table of the 
tj] Cube Root, where you may readily, and 
with eaſe, find the Cube Root of any 
ix number from 8 to 9261000. This Table 
oj 1s very plain rand eaſie, every leaf fide 
XN. being divided into three Columns or 
+4 Spaces; in the firſt is ſet down the Cube }. 
let NUM- 
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— number, in the ſecond is ſet; down thy 
Cube Root of that number, and in thq 
third is fet down the true Denominator tc 
the Remainer of all the numbers fro 
that right Cube number to the next right 
Cube number, and with an caſte Subq 
ſtraction, taking but the next Cube num- 
ber ('thar is leſs than the given number )| 
from your given number, and fo yol” | 
have the Remainer belonging to the. 


Root of that given number : Example jÞ | 


Let the given number be 4504, and you 
would know the Cube Root of it, and it 
is not in the Table, being not a right 
Cube number ; but the Root of it and 
the Denominator is in the Table ; and 
do but ſubſtract the next right Cube 
number in the Table that is leſs than it, 
from it, being 4096, and there remains 
408 ; thus you have 


Number Root Remainer 
4504 x16 T7 


— 


== 
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- { Cube 


| Root 
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Cube. Root 
” aa —F 
|. 
| + $92704 - ; 
- ans; 
636056 86 
658503 vs Rae” 
680472 88. 
704969 . 
M 729000 = 
753571 91 
778688 _ $4.” Ol 
804357! 93 
830584 a 
857375 95 
B84736 a 
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/ 4096000 


ene, 
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Root Denominat, 
146 64387 
147 65269 
1.48 66157 | 
149 670JlI 
150 67951 
ISI 68857 
132 69769 
I53 70687 
I54 71611 
155 72541 

"6: ©. 73477 
ET 
158 75367 | 
I39 76321 
160 _— 
I61 78247 | 
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Root - | Denominat. | 
. 162 Tg | 
163 80197 
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Et .-466 $5269... 
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169 |. 86191 
170 " 87211 
_ x | © 88237 
172 89269 
173 90307 
174 SEIIE:; 
£79; 1 _ 
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Cube Root Denominat, A 

$639752 178 95587 ||\- 

[if $735339 1799, | 96661 ||| 
| 5832000 _ | 180 - 97741 |||- 

| 5929741 | wm: | 9887 |||- 

il 6028568 I82 99919 || |- 

| Srl Nt I83- | 10lot7 | PP 

6229304 *\ | 184 | IO21.21 E-- 

| 6331625 i: 185 "03231 P 

'# 6434855 | 1865 | 104347 (on 
# 6539203 } 187 105469 4 
| 6644672 -" |. needs; HE 

| 6751269 189 107731 - 
| 6859000 I9o | 108871 - 

; 6969871 7 I91 110017 ; [- 

. "-nanm883- -" Jon | 111169 q 
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Denominat. | 


| 8365427 
| 8489664 


5 


og 


| 8615125 
8741816 {| 


| 3869743 


__ 8995912 _ 
| _ 9129329 
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| . 9261000 | 


l 


| 7301384 I 94 F13491 

| 9414575 _ 195 114661 Y 
7529536 196 115837 
7645373 E 197 _ 117019 
7762392 f I'98 118207 | 
7880599 Iv9 119401 

f 8000000 by | 
8120601 
8242408 


— 


| ' I ſhall here ſhzw you an ceafie” and” a: 


ready way to find the Cube Root of any 
number4o 9261000, with the true value 
of the Remainer. | 

Let 216. be a given number, and you 


would know the Cubick Root of it, in|. 


the Cubick Table find the Cube number 
216, and in the next Column towards 


the right hand you will find the Root of | 


it to be 6, therefore 6 1s the Cube Root 
of 216, thus readily you have the Root 


of it ; and I ſet it down thus : 
Number - : Root 
216 | 6 


Alſo I find it to be a right Cube nums 
ber, produced-of the multiplication of 6, 
in it ſelf, and that produQt multiplied 
apain by,6. If the given number be not 
a right Cube number, then there-will be 
a Remainer to the Root, and all the num- 
bers from this 216 to 343 are not right 
Cube numbers, .. for there will be a re- 
mainer to the Root of every one of them, 
and there are 126of them numbers that 
are not right Cube numbers before you 


e i 
. pn 


COME I: 


ſo. 7 1s the Cube Root, with 


Put Comples.” M175 
'come to the next right Cube number, 


which is 343. Now I ſhall ſhew you 


the true value of the Remainer ' of: the 
Root of all thoſe numbers. 'And here ob- 
ſerve that 6 is the Cube Root of 216; ak. 


$6, with ſome Remainer, 1s the coms 


mon Root to all thoſe 126 numbers-that 
are not right Cube numbers, until you 


come to 343, which is the next right 


Cube number ; and, as I thave ſaid, '6'is 
the common Root to them all, with 
ſome remainer, 10 127 is the common de- 
nominator to them all, ro the remainer 
of them all ; for as the number increaſes 
the remainer increaſes, but the Root and 
alſo the Denominator is ſtill the ſame, 
and common tothem all, till youconie to 
the next right Cube number, and- theri 
the Root 15jult one unite more, that's is 7 
and no remainer. 
Thenagain, 7 is the Root of. F343 3; Fel | 
:Re- 
mainerPof all thoſe numbers betwixt'343 
and 512, which is the next right Cube 
number, and 169 is the common.:Deno- 
minator to them all, to the Remainer of 
them all ; thus in the Table you may 
readily 
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readily find any right Cube number, ant 
the Root of it,and the Denominator to the fo! 
remainer : And for to find the Remainer,| M 
if the given number be nor a right Cube,| at 
then look in the Table for the right Cube 
number that js leſs than your given nuns| of 
ber, and ſubſtratt .it from *the given] 1 
number, and the Remainer of that Sub-| Þc 
ſtraQtion is the Remainer to the Root off lu 
that given number, and the Table ſhews| Þ< 
you the Denominator ; thus you may rea-| 15 
dily have the Root and Remainer, and8! 
Denominator, to any number. Exam-| 8! 
ple : I would know the Cube Root of | M 
222, and it is not in the Table, - therefore 
it is no right Cube, then I take 

the right Cube in the Table, which 222 
is leſs than it, being 216, which I 216 
{ſubſtract from the given number 7 
2>22,and there remains 6. Here this 

little SubſtraQtion gives you the Remain- | 2 
er,and the Table gives you the Root and | | 
the Denominator ; and I ſet it down thus: | © 


Y, * " 
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Number Root Remainer 
"WIE: ::: 6 +57 7 th 


Which : 
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Which fraftion makes :* ng near , 
for abate but one from the Denominator, 
make it but 126 , and then it may be 
abbrevied to +. 

Again, I would know the Cube Root 
of 321, now I cannot find this number 
in the Table, therefore I take the num- 
her in the Table that is leſs than i it, and 
ſubſtra& it from this given nym- 
ber, and there remains 105, which 321 
is the Remainer to the Root of this 216 


'givgn number 321, and the Table 705 


gives you the Root and the Deno- 
mina tor 3 therefore I let it down thus : : 


Number Root- Remainer 
J2T 6 If 


Now abate but one from the Denomi- 
nator, make it +55, and then it may be 
abbrevied to+, then the Root would be 
6 +, therefore you ice it 1s very little leſs, 


but the juſt Root is 6 +5. 
Thus any Number whereof you deſire 


|the-Cube 'Root, you may readily take 
it out TE the T able, both .the Root and 


N Deno- 


"O99 
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Denominator, ' and an eaſie ſubſtraQion 
gives you the Remainer. 

Thus the extraQting of the Cube Root, 
which formerly was tedious, and difficult 
to work ; ſo tedious that one queſtion 
took much tune, and ſo difficult that the 
true value could not be found ; for which 
reaſon. thus excellent, neceſſary, and uſe- 
ful Rule was much laid aſide ; but thoſe 
wants being now made up, the Rule 1s 
now -ca(ie and plain, and rather a delight 
_ and recreation, than any royl or labqur, 
to work: TE 
T herefore, for Recreation, I deſire to 
know the Cube Root of 7786865 ; in the 
Table I find the Number, and with it 
the Root '92, "and being a right Cube 
number, there 15no Remainer ; and I ſet 


it down thus : 
: 1 17 FJS668/\; :,.. , 93 


Again, what is the Root of 1259712 ? 


Beang a right Cube number, .I find it in| 
the; Table, andthe Root with it,and I ſet || 


Num: 


ie down thus; 


oY 


' Exattl Compleatel. '' ag 
Number Root _ : 
_ 1259712 108 


Again, what is the Root of 8489664 ? 
Being a right Cube number, I find it in 
the Table, and the Root with it, 204. 


Number Root 
8489664 -204 


'| Alfo, if you deſire the Root of any 
number that is not a right Cube, you have 


lictle more labour with it, for in the Ta- 
| ble take the next number to it, and leſs 


than it, and ſubſtract it from your giver 
number, and this Subſtraction is all the 
labour that you have with this - more 
than you had with the other, that was 
'|a right Cube number. What is the 
|Rootof 781540? | 


778688 . 
? 002852 Remains. 
'| Number Root Remainer 
70x 540 92 7393 


1 Which fr action makes s near; _ 
Ko a Again, 


x80 The. Squire = Cube Root - 


Again, TI would know the Cube 
Root of | 801504 


Root Remainer 
9 2 ST SD 


25609 
" Which fraftion makes * near. 


Number. 
801504 


You ſee how uſeful and eaſe it is to an- 
{wer this Queſtion laſt ſet down, to find 
the Root ofit, and the true value of the 
Remainer,and being abbrevied makes 2 of 
one whole, whether Inches or Feet, or 
Yards' or Miles, or any other Meaſure, 
and now the fraction being underſtood, 
the true value of it being known, and al. 
ſo abbrevied-t6-z, it may now be taken off 
the Scale with the Compaſs, and added 
to the Root : It is ſomething leſs than 
z, for if the Queſtion were inches,, then 
divide one inch znto'25669 parts, and 1 it 
is but one of thoſe parts leſs thag :. 


p 2 hus theitxye value of the Remainer be- 


ing known, makes the rule celightlome | 
and uſeful. | 
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What is theCubeRoot of 8552394 ? Ac- 
cording to'my former direCtions, the'right 


| Cube that is leſs than it, 1 Subſtract ou 


it, and I ſet it down thus : 


N aber Root Remainer }. 
E273 S 


8552394 204 EREPER 


Which fration makes + ta be added to 
the Root, 10 it is 204 +. How. readily 
this Queſtion 1s anſwered. 97 


The Uſe of the C ube Root fe I 


wri 'ghts. 


A Ship of 100 Tuns was found to be 

by meaſure 44 Foot long by the 
Keel, 20 Foot broad upon the Midſhip 
Beam, 9 Foot deepin the Hold, and did 
rack it with the Stem forwards, 1 3 Foot, 
and the Stern-poſt did rack offwards, 7 
Foot ; and you would make another Ship 
of the ſame Mold; whoſe burden ſhould 
be double to it, that is 200 Tuns. 

Firſt, for the Keel 44 Foot long, in 
the Table you'will find the Cube'of it to 
be 85184, which number muſt be dou- 
N 3 bled, 
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bled, becauſe the Ship is: to be 


Ship, . and it makes 170368, 4 
and the Table ſhews you the 170 368 
Cube Root of it to be 55 Foot 
3:7:, Which fraction makes 5 inches and 
+ part of an inch, and a little more, yet 
it will not reach to + part ofan inch. 
Here'T find the length of the Keel muſt be 
55 foot,..5 inches, and + part of an inch. 
Then for the. breadth at the Midſhip 
Beam 20 foot, in the Table you will find 
the Cube. of it to be 8000, wh 
makes 16000, and he. Table 
ſhews you the Cube Root of 8000 


it to be 25 foot ; andr;3+ parts, #-- 


which fraftion makes 2 inches 16000 
and one third part of an inch, 
to be added'to the Root : Thus I find the 
HEE at. the Beam muſt be 


| Feat Lack Part 


25 2 | 3 of an Inch.| 


Then the depth in Hold 9 foot, in the 
Fable you will find ho C abe of it to be 


double. the burden of the 'other 8 5184] 
2 


wal > wu dw 


ich doubled 


th as wand il. ul. ad *® ad jo vo 3 


= 
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' 729, which being doubled, ak 
1458, 


and the Table ſhews you Wo 
theCube Root of it to be x1 foot, 


337 parts of a foot, which fraCti- TT 


on makes 3 inches and + parts'of 
an inch to be added to the Root; 'Thus 
I find the depth in Hold muſt be 


Foot Inch Part | 
it ''-$+ + of an Inch. 
Near 4 Inches, 


| Then for the Rack forwards x3 foot, 
in the Table you will find the Cabs of it 
to be 2197, which being doubled, makes 
4394, and the Table ſhews you - 
the Cube Root of -it to be 16: eo 
foot, 43+ parts of a foot, which: - 


fraction makes 4 inches and'i+ Fry 
part ofan inch, to be added to - 


the Root : Thus FE find the Rack for- 
ward to be | Eons, 


Foot Inch Part I 
_— +of ah Tnch. 


Ne. Then 
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— Then for the Rack oftwards 7 foot, in the 
Table you will find theCube of it to be 34 3 
which being doubled makes - 686, 
and the Table ſhews you the Cube 24 ; tix 


Root of it to be 8 foot, and +15 fiv 
parts of a foot, which fraQtion 86 fir 
makes 9g inches and +, for the | 4% 

Rack oftwards. bl 

Foot Inch - Part a | 

| 8 9 + of an Inch. " 
is, 0 


Thus you readily have the Meaſures | in 
defired for a Ship of 200 Tun burden, ' 

Another will have a Ship built of 500 
Tun burden, and he will have her of, the 
ſame mold with the firſt Ship of too 
2590, becauſe _e a Ship er found to n 

ve many good qualities, being a good | fo 
| Sailer, and | kindly. cath. fi 
| - The meaſures of the firſt Ship was,the | w 
'| length of the Keel 44 foot, the breadth | 4c 
at Midſhi *Beam 20 foot, deep in the | th 
Hold 9 foot, Rack forward with the | ;* 
Scem 1 foot, Rack offward with Stern- | 2 


m_ 7 oot.. 


Firſt, 
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Firſt, for the length of the Keel 44 
foot, in the Table you will find the Cube 
of it 85184, which number muſt be mul- 
tiplied by 5, becauſe this Ship muſt be 
five times the burden of the , 
firſt Ship, and the proaut is 85184 
425920, andin the Cube Ta- 5 
ble I find the Cube Root of it 425920 
to be 75 foot, +5i%+ parts of 
a foot, which fraction makes 2 inches 


. | and :: ofan inch :; Thus I find the length 


of the Keel to be 75 foot, and near 2 
inches. : 


Foot Inch 
75 3 near. 


' For the breadth at Midſhip Beam 20 
foot, in the Cube Table you will 
find the Cube of it to be S000, 8009 
which multiplied by 5, makes 5 


40000 ; and in the Table I find 400060 
the Cube Root of it to be 34 foot, 

;534 parts of a foot, which fraction makes 
2 inches and - part of an inch. 


Foot 


Foot Inch Part 


34 2 + of an Inch, 
For the depth in Hold 9 foot, in the 


'Table you will find the Cube of 

it tobe 729, which multiplied by 729 
x,ptoduceth 3645 ; and the Cube 5 
Table ſhews the Cube Root of it 364; 
£5 be 15 foot, and 51- parts of 1-5 
a foot, which fraction makes 4 inches 
and 5; thus I find the depth in Hold to be 


Foot Inch Part 


I5 4 z Of an Inch,] 


For Rack forward with the Stem 13| 


foot; in the Cube Table I find 

the Cube of it to be '2197, 2197 
which I multiply by 5, and it 5 
bringeth forth 20985, and the rog85 
Table ſhews the R oot of it to be 

22 foot, and 5333 parts of a foot, which 
fraQion makes 2 inches, and + parts of 


aninch. 


1 Foot 
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t 
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Foot Inch Part 
22 2 + ofan Inch. 


For the Rack of Stern-Poſt 0 ofward 7 
foot, in the Cube Table you will find ha 
Cube of 7 to be 343, "kak mult. be 


multiplied by 5, and the produtt is 171 5, 


and in the Table I find the Cube Roe of 


it to be 11 foot, 335 parts of a foot, 


which fraction makes 11 inches andy 
parts of an inch, that is near one foot tt to 
be added to the Root. 


Foot. Inch Part 
I2 very near 00 OO 


Length of the Keel 75 foot : and $ 
inches. 


Breadth 34. foot, 2 inches, 3 Oof one - 
inch. | 

Depth x5 foot, 4 inches, and 3. 

Rack at Stem 22 foot, 2 inches, and ;. 

Rack at Stern 12 foot. 

Thus you have the meaſures of a ho: 
| * 500 Tun burden. 


F 


Cube Table. 


inches ? 


inch. 


RF 
#975 (7 
39 17S% 
X117% 

XXX 
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437 + 


4 Queſtion of a Granado ſhell by the 


A . Granado ſhell being 14 inches in 


Diameter, and 2 + inches ſub- 
ftance of metal, what is the weight of 
the metal, and content, in Cubical ſquare 


In.the Cube Table you will find the 
Cube of 14 the Diameter to be 
2744, which multiplied by ele- 
ven, amounts to 30184, which 
divide by 21, and the Quotient 

' gives the ſolid inches 1n the 
whole, as if it were a folid 
Bullet : As here I find in the ' 
Quotient 1437 inches and + part of an 


(4 


© Exactly Compleated, ' 189 © 


| Then from the diameter 14 inches; © 
take the diameter of the thickneſs of the 
metal, being 5 inches, and there re- 
mains 9 inches, and in the Cube Table 
you will find the Cube of 9 to be 

729, which multiply by 11,and it 729 
amounts to 86019, which divide ___1 
by 21, and the Quotient gives the 729 
inches contained 1n the hollow 729; 
part of the Granado. 8019 


Here I find by the Quotient that the 


| hollow part of the Granado contains ' 381 
"inches, and := of aninch ; which: fraQti- 


on abbreviated makes - part of an incl: : 
So that the inſide or hollow part of the/ 
Granado contains 381 + inches, which 
ſubſtrated from the inches found before 


in the ſolid Bullet, which was 14 37 F 
, 3d1 5 


1056 
'-. > _ 
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efo | I which 
multiply by 4, becauſe every Cube inch] 


there _ remains 1056. inches, 


of Cait Iron weigheth four 


ounces, and the product is 4224 1056] 
ounces ; and ſo many ounces 4|- 
weight of meral is in the Gra- 4224 


nado. Siell, and being that 16 
ounces mates one pound, thercfore di- 
Vide the number of ounces by 16, and 
the Quotient gives you the weight of the 
metal in pounds. 


. 
A LK 
286 
£ FE 4 2.7 
5.666 
FF. 


264 


'FTherefore I anſwer to this Queſtion, the 
Granado Shell contained 1056 inches, 
and weighed 264 pound werzht. In the 
fubſtration I have omitredthe fraftion £, 
which \being taken from the former 


ſumm,thye reits 1055 1aches,and 2: parts 


of aninch, bz juit Cube inches of nies 
tal in the Granado Shell. 


Herel find in the Quotient 264 pound, 
weight of metal in the Granado Shell : 


How 


SF © " pac 
Dh 


=> \ A. no 


which is the Cube of the fraftion delired 


How by the Table, to find the Cube of 
any whole nuntber and broken z 
that is, of any number that hath 
a frattion joyned to it. 


E T the number be 28 45, and you 
1 deſire to know the Cube of it, look 
in the Table for the Root 28, and to the 
left hand of it, you have the Cubick num- 
ber of it 21952, and tothe right hand of 
it you have the Denominator to it 24373 
and hecauſe your fration was 4+, there- 
fore you mult take the three fourths of the 
Denominator, and add it ro the Cube. of 
the whole number ; and ſo you have the 
Cube of the whole and broken of 28 ;. 


Thus in the Cube Table you will find 


| che denominator to the Root 28, to be 


2437, and becauſe your fraQtion was 5; 
therefore multiply the denominator found 


4n the Table 2437 by the numerator of 


the fraftion 3, and divide the produd by 


| the denominator of the fraftion 4; and 


you will find in the Quotient 1827 F, 


which 


which being added to the firft '21952 


T he Square and Cube Roto» 


ſumm, to the Cube of 28, 1827 


which Was 21992, it makes 23779 


23779 - 
297 3:79 
TD bs 1825-5 
7311 4i+# 
- 21952 
-IB87--; 
23779 5 


Thus by the Table I readily and with 
eaſe, find the Cube number of 28 and + 
to be 23779 '. Here you may perceive 
and ſee, how uſeful this exact knowledge 
of the true value of the remainer is. 

Another Queſtion. I delire to know 
the Cubick number of 64 + ; in the 
Cube Table I find the roor *Y and with 


it to the Left Hand the Cube of it 262144, 


and to the Right Hand of it the deno-|| 


minator 12481, which denominator 


wi hk trot 4A 


= W! 


found in the Table, I multiply by the Fr. 
numerator of the fraftion 2, and divide{ſwh; 


the produCt by the denominator of thef 


fraQtion 7, and the Quotient is 3566,Ken 
which] 


AC 


Xa |. Oo 


which is the Cube of the fraQtipn-deſired: 
which being added tothe Cube of the firſt 
ſumm, to the Cube: of 64, . which was 
262144, it amounts to. 265710, Which 


TT ww 
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practice is found. 


£ 
- ® La 


12481 | 3J##+ 
28 ' ax96X (3566 


_ 24902” -- THH7 - 


q 262144 

| 3566 * 

p ER ——_—_ ; ; 

e | 26J7IO——64 + 
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v | Another Queſtion, what is the Cube 
© [number of 50 +4? You may abbreviate 
h [the fraftion eight twelfths, and it makes 
1,13, then in the Cubick Table find the 


e Cube of it 125000, and to the Right 
[a Hand of it is the denominator to is 7651, 
elwhich multiply by the numerator of the 
effraction 2, and divide the produtt by the 
»,Kenominator of the fraQtion 3, and the 
h $1 '$] | Quo- 


- 


is the Cubick number of 643, asi-here by 


[root 50, ' and with it tothe Left Hand is - 


=y | The Square anl Cube Root a 

Fo ient 45 $100 + for the Cube of the 
tion deſired, which being added tothe | - 
Cube of the firſt ſumm to the Cube of 50} .- 
which was 125000, the total is 1 zoroof 
3, which is the Cubick number of 50 3, 
as here is found. 


7651 " 1 


x 5302 3353 


I25e00 
FIOO 7 
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'N In Shot boſs Sanner 5 iS 4 
{A inches, doth weigh 9 pound, what 
thall the diameter "of. ancther.. Shot be 
which weighetlv4a pound ? :: | 
As nine the weight of one Shot, to T2 
the weight of the other Shat:; {a 15 the 
' Cube. of one Shots diameter to the _ 
of the other Shots'diameter ; and the Þ 
ow ſhews you ther:Cube of the firlt 
ter 4 to be 94;: ther by the Rule of 
- Three, T find 'the other Cube:numher to 
'be512, and inthe Cube 'Fabie: I 'find 
cheCube Roat of 5 12 tobe 8 1nches, for 
.the. diameter of rhe other Shar whole 


hs li 157 2:pound. 
aboye was pur to-me 
thus: If a alle 4 inches'in' >&ameter do 


F | weigh 9-po g;pound, what ſhall: the — 
[8 theBulletbe thar weigheth 72 pound © | 
; .NowHT: fd that rhys WAS _ 
4 falſe, and cm ap the anſwer agreeing 
| fbereto-cannot be right ; for a Byllet 4 
; b_ bib Oo y 4 inches 
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inches in diameter, doth weigh but 8 
.pounds and + parts, that is, 8 pound 6 
ounces ; as here is found by praQtice, thus : 

An Iron Shot or Bullet 4 inches tn di- 
ameter, how many Square Cubical inches 
is in the ſolid content ? and what isthe 
weight of it ? In the Table you may find 
the Cube of 4 to be 64, which multiply 
by eleven, andtheproduCtis 704, ' which 
divide by 21, and the Quotient is 33 ++ 


inches; 'and being that one inch- of Caſt 
"Tron doth weigh 4 ounces, - therefore mul-| 


tiply the: Quotient 3 3 ++ by four, and the 
produf is the Bullets weight in ounces, 
which divide by 16, and the Quotient is f0 
many : pounds )as the Bullet doth weigh ; 
and I find that the Bullet contained 33 ++ 
inches, and weighed '8 ++ pounds:: Now 
the inches being 3 3 + tomultiply it by 4, 


and to ſave the trouble of working by 


broken; numbers ; confidering that ſome 
; underſtand not broken numbers, (for asI 
do here, ſoin other parts of this Book, I 
. have laboured to ſhorten the work, both 


tor eaſe and delight, to them that praCtice 


herein. ) 
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| Therefore multiply 33 by 4, and the 
5: | product is 132, Fas fir the fraction +, it 
4;. [1s very little more than one half ; therefore 
es (add to the produ@t one half of th&multi- 
1e | PIyET 4 that is 2, and it makes 134, 

which divide by 16, and the Quotient is 
ly 8 xz, that is, ; pound and.6 ounces, for 
þ | the weight of the Bullet whoſe diameter 
:1 115 4 inches. 


{.4 Thus having found that a Bullet 4 in- 
\ef ches in diameter, weigheth but 8 pound 
s, | 6 ounces ; I would know what is the 
@J diameter of the Bullet that weigheth 72 
pounds ? 


Obſerve that one Square Cubical inch of 
Caſt Iron doth weigh 4 ounces,what is the 
diameter of the Bullet that cp 
weigheth 72 pound?Multi- #72 
ply 72 by 16,and you have * 16 
1152 ounees,, Which dl>Þ 432 
vide by 4, and you have in 2 
the Quotient 288 Cubical xx520unces 
4 Square inches, in the ſolid gels Toi 
4 content of the Bullet ; which multiply by 
4 Wilt,” O 3 | 21, 
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” 2x, and the produ@ is 6045, 
which divide by eleven, and the 238 
Quotient 19 5494-#r, which 1s the; - 21 
Cubick number of the. diameter, | 205 
and in the Fable you may. find '; 576 


the 'root -of it to be 8 2&7 1nch, | go48 


the juſt diameter of the Bullet ; . '_/ 
= diameter is readily found by the ,Ta» 
We: FO EE it 26 


27 (9 

59 | 

86943 \549 i 

SFXAY | | | 
FF-.. | 


And here obſerve, that $ is the juſt 
root of the right Cube number 512; but 
this flimber found in the Quotient is 549, 


whit is not 4 right Cube number ; now |- 


alſo 8, is the root -of this number 
49, with ſome remainer : There- $49 
ore to find the remainer, ſubſtract $12 


the right Cube number 512, from 37] 


this number 549, and there re- 
mains 37, an 


fore I ſet it down thus: 


in the Table you. may| 
find the denorhinator to be 217, there-J 
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Number Root Remainer - 
$49 Ir +  B IT 


Now this remainer -*.7 cannot be ab- 
brevied ; therefore to find the yalue of it, 
do thus : Multiply the numerator 37, by 
the leaſt figure you can, fo that the pro- 
duct may be more than the denominator, 
and ſo may be divided by the denomina- 
tor, as is here done ; multiply 37 
by -6,and the produtt is 222, which 37 
divide by the denominator 217, _ 6 
and the Quotient is one ; and be- 222 
ing that you multiphed by 6, there- 
5h » that 200. in the 5 

uotient , ſignifies one EE 
fixth part of - inch, to _ ( why 


- be added to the diame- 


ter; and for to find this figure rea- 
dily, which is to be the multiplier , 
do thus : Divide the Denominator 2 17, 
by its numerator 37, and you have 5 in 


the Quotient; and if nothing remain up- 


on. the divition, then that 5 muſt be the 
multiplier ; bur if any thing remain, then 


| add one unite to the Quotient 5, make it 


O 4 6, 
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* 200 The Square and Cube Root 
6, now here remains 32, therefore 6 


muſt be-the multiplier. 
And ſtill there remains a fraction up- 


on this laſt divyion, which 1s +4, and. 


for to find the value of this ++, do as be- 
fote ; find ' the leaſt number you can for 
_ the multiplier;thus: Divide the denomina- 
tor 217, by his numerator 5, and you 
have in the'Quotient 43 ; and being that 
2 remains, therefore accord- 
ing to my former directions, p I ( 
add one unite to theQuotient, 7 ; , 43 
lee it 44, which 1s to be 
your multiplier; then multiply the nume- 
rator of the fraction 5 by 44, and 
the produdt is 22.0, which divide by - 4.4 
the denominator of the fraftion © _ © 
217, and the Quotient 1 is one, and 220 
++ {t1l] remains ; and being that 
you multiplied 44 , therefore that -one 
in the Quotient ſignifies #\, of - part of an 
inch, to be added to the Quotient, and 
ren there is a fraction more, that is :+- of 
art of an inch, which you-'may 
work: X if ou pleaſe,” as the other two fra- 


tions hve are wrought ; but- being l0'F ; 


. very {mall a part, ary may be omitted, 


: yer 
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yet the firſt fraftion 5 may not be 0- 
mitted, for it makes the diameter one 
fixth part of an inch more, which is con- 
ſiderable in the weight of the Bullet, for 
it increaſes the weight of the Buller 5 
pound. - 

Alſo this + part of an inch,may be made 
uſe of in meaſure, but'the- ſecond fratti- 
on which: is but ++ of > part of an inch, 
being fraQtions of fraCtions, is ſo {mall a 
part, that it'cannot be made uſe af with 
the Compaſs and Scale | in meaſuring ; 
and the third fraftion is ſtill leſs, for it is. 
the broken of broken of broken, . being 
the +3 of ++ of + part ofan inch, and be- 
ing {o very ſinall, cannot be made uſe of 
in meaſuring. 

Now this Queſtion above, was readily 
and fully anſwered at the firſt, for 8 37 
inches, 1s the juſt and true diameter ; but 
becauſe the fraCtion cannot be made uſe 
of in meaſure ; therefore I have wrought 
it as you ſee above, to one ſixth part of 
an inch : And alfo T havedone it to ſhew 

, you, how exaQt thejPen' is indmall frat 
F ons , which cannot be diſcern'd upon. 
*F meaſure, | 
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inches is in the ſolid content of +512 
it? And what is the weight? 512 


' Tn the Table you may find in 5632 


the Cubick number of 8, to be 

512, which multiply by IT, and the 

produtt 1 is 5632, whichdivide by 21, and 
in the . Quotient you have 


Fi, 268, and fo many ſquare. 
2#/(4 Cubical inches is in Ts {0- 

pf (263 lid content of the Bullet. 
x32 And being that one _ of 


_— Caſt Iron doth wei 
ounces, therefore mu = Bo 

the Quotient by 4, and you have 1072 
ounces, which divide by 16, 


F4 (0 and you have in the Quoti- : 
#7 ( 5 ent 67 pounds, which 1s the 
$i/ 7 weightof the Bullet, whoſe | 

x diameter is eight inches. 


Here $a I find that this Bullet, 
whole diameter is 8 inches, wants 5 


pound weight of the: Bullet, whoſe di- | 
ameter is 8 + inches, that is, $ inches, | 
and one ſaxth part of an inch, © 


The Square and Cue Rot FP 


A Bullet whoſe diameter is 8 522 
inches, how many Square Cubical IT 


A Culverin, takes a Bullet 4 inches, © 
and 4 of an-inch in diameter, how many 
uare Cubical inches is in the ſolid con- 
tent of it? And what is the weight of the-. 
Bullet * And here in this Queſtion, you * 
will find that the Table will readily ans _ 2 
{wer a Queſtion of whole nutnbers and, 
broken. : i 23: : | 
In the, Table, you may find the -Cu- 
bick number of 4, to be 64; alſo in the 
Table, in the ſame place, to the Right 
Hand of the Root 4, you may findthede- 
- nominator'to the remainer of tlie rodt: 44 
to be 61,and your fraction being +, there- 
fore take tle; of 6x, and add it to +. 
the firſt number 64, thus: Multi- 6x. 
ply 61, by the numerator of the _ 3 
fraction 3, and the produCtt is 18 3, 132 
which divide by the denominator 


of the fraction 4, and the Quotient is 45 *} 


_ and 4, which is the Cubick 


2 G3 , , number of that fraction 4, 
7 \? * which belongs to-the re. 


mainer of the root 4 3 


which being added to the firſt number - | 


64, makes 110. 


> 
- » 
/ 
' 
x BÞ _ : 
. 
wu + 
And p 
( : E's 
" * 
- 


- 


F204: The Square and Cube Roor 


And by the way obferve, that } of a 


| greater root than 4, is more than 61, be- 


cauſe it hath a greater denominator, as 
you may ſce in the Table ; for every ſe- 
veral root, hath a ſeveral denominator 3 5 
And here in this Queſtion, you 
may ſee what excellent uſe, - thole 110 
denominators 1n the Table are of : IT 
But «0 return to the Queſtion, 716 
having found the Cubick number 7x x0 
of 4, and ;tobe 110, multiply 77 10 
it by 11, and the product is r210, 
which divide by '21 » and the Quotient i is, | 
x 57 -: » and ſo many 
G& {quare cubical inches 1s 


contained -in' ' the ſolid 


oo ( 57 :» content of the Bullet: And 
being that one Inch of 
X Caſt Iron doth. weigh 4 
' * ounces, qr ly multt- 
l the uotient 57 by 4, and the 
ply che Quote nd tor the fracti- 57 
on which remains upon the divi- 44 
fion being *r, it 15 very near :, 228 
therefore add the numerator -2 to 
the produc, and it makes the product 


230, which divide by 16, and the Quo- 
| tient 


F 


Exactly Compleated. "205 © 

tient iS 14 +*, | that 'iS 14 © 

pound, j and 6 ounces for 

"7 ( - the weight of the Bullet, 

'+ ** whoſe: diameter is four 

; inches and three fourths 
/.. of an inch; mT 

Now, Loving Reader, who:delighteſt 
to encourage: Art and Ingenuity, I = 
of your kind acceptance of this my 1a- 
bour, and that, you will acknowledge 
this to be an eaſie, ready, and exatt-way 
to find the true Root of any Number, 


| either $quare-or Cube, and thereby with 


great eaſe and delight, ro work 'Trian- 
. gles,, Squares, . or -Circles, Gunnery, 
- Gauging ,, Surveying , Military Diſci- 
 pline, and for the building of Ships; and. 
| . that I have proved my work by a new 
way and true, which none before did ever 
find out ; and ſome men. are offended, be- 
cauſe theAuthor doth acknowledge he nei- 
ther hath,nor. pretends to. Learning, farther 
than the Grammar, but only tothe Arith- * | 
metick ; therefore confeſſing;himlſelf to | 
ſo very weak in knowledge , he doth 
wholly aſcribe this work. to the gift; of 
_ God, whoſe power is made known = 
weak-_ 
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weakneſs ; to God be all the praiſe of it, 
with humble and hearty thanks to him, 
-by the Author. 

Now 'to make the proof of the work 
more phin by ReduCtion, obſerve that it 
35 not here as it is in Diviſion ; for in Di- 
viſion you have but one Diviſor, if the 
Quoreent have three or four figures in it, 
and the Remainer ofthe Diviſion is al- 
ways the Numerator to the Diviſor ; but 
irextratting the Root of a number, the 
« Remainer takes no notice of the Diviſor, 
'Þur is a part of the number that adds one 
"Unite to the Root of the next ſquarenum- 
: ber'3'-and 1f the Rootof che uuymber-con- 
 Afts'of four figures, then in - extracting | 
the Roat of that number, 'you - have four. } 
 Feveral Divifors, and four Multiplicati- F 
© ons; and toevery ſeveral Multiplication } 


des the ſquare of the Ggure put laſt J 


'o ty. the Quotient and 'then you -make }F 
Fs SubſtraQion ; and if gothing remain, 

; Lena the nutnber is a right{quare num- 
. ber; ; andalthough in the work there 'be 

to every Multiplicationthe ſquare of } 

the figure putlaſt in the Quotient, yet it Þ 

| 5 the true Roor of the number : Bor | 1 


3. $., _ Ty 
a6 Fa 2 x N"wP -- Oo 
F £5 ; >» ah. 4 Ds Nh | oF. 
\ 2 FER a WY ERP C4 ” ep 
io ri > ——. Fs : 
y L v f 
$ +> 28 


' Rc ane ſquare: number., : 


" SR: wh "NL; F wm a ET 8 
., OT . iS K+: hae "x." , .. a 44 $8338 » "0 13 Mee >" peed, 4 
#. 39 ES © TT Wh, gs FP PV MOT , EE} x 4 » Cat. Ex Kay 2” ad * H k Y vÞ 
6 <S - ” : v; , : 
A . - 's a 
* bl . > - D 
A A % - 2 
% . 4 - [4 % 
? X 4 3 
BY 
T ” 
" 
by 
. 


Example 3 Lec $3 5:4 ben ginen num- 


ber,the Root of itis x 218,as you may find. 


it in the Table ; and the next ſquare num-. 


ber to it 1s- 1485961, the Root of it is 
1219; - aow ſubſtraQt this lefler ſquare 
number from the other, and there re- 
mains 2437: Now Subſtrattion:takes in 


one of the {quare numbers, (for there are 


but 2436 numbers betwixt the: itwo 
ſquare numbers, and thoſe oaly are the 
fard numbers that have Remainers:to the 


"Root of them; and, as I have ſaid, there 


are 2436'furd aumbers betwixt thoſe two 
ſquare numbers ; now. all thoſe 2436 

aumbers have one Root, . which 1s. com- 
mon tothemall,which Root is 1218;:; alſo 
they have all one Denominator, which is 
common'to'them all, which-is 2437,it be= 
ing the number, which being put to: the 
er ſquare, adds but one "Or tothe 

bſc that the 1c f — 
oblerve, e ſquare of 8. being 64, 
Is added to every one'of thoſe 2.436 Gn 
numbers ; and as one Root:is common to 
them all, and one Denominator is ; com- 
mon to them all; jo alſo this additzan.of 64 


-45 comma to them all, without aay.en- 


y 4's 
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ſquare-number, and then: the ſquare of 9 
being 81, is added to all the: furd num- 
bers betwixt it and the - next: following 
Fquare ' number. ;: » therefore; when you 
prove- a Diviſion, by multiplying the 
Quotient by the Diviſor, :you add -the 
Remainer of the Diviſion. to. the pro- 
dut; ſoif you will prove a ſurd num- 
ber, by ReduQtion, you mult ſubtract 
the dquare of the numerator. of the fra- 
Qiion, from the greater multiplication ; 


and although there have ' been 4 addi- 


tions to. this Root 11218, yet:one Sub- 
ſtrattaon' produces. the firlt given num- 
| ber:; and that SubſtraCtion,- if 1t be but 
the ſquare of one, which is ul. but one, 
-yeti it an{wers'-all the four additions , 
and: produces the firſt number, _ Again, 
if the numeratorot. the fraftion.be' 2436, 
the ſquare of. it :being a great number, 
far exceeding the four additions, .yet the 
{quare of it being ſubſtratted from the 
greater multiplication, . and divided by 
. the; product of the lefler multiplication, 
:jt alfa. produces: the. firft given , number. 
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 -crealing/it, until you come! at the next 
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the. Root of it, and you will find it to 
be 1218 -53+. Allo the number 1485960, 
extract the Root of it, and you will find 
it to be 1218 537+, and thus of all other 
ſurd numbers. 

Again, to prove a ſurd number by 
progreſſion, take thoſe two numbers 
above-named, that is, 1483524, and 
1485961, being both ſquare numbers, 
and fubſtract the one from the other , 
and there remains 2437 ; for the denomi-. 
nator to all the 2436 lJurd numbers,which 
are betwixt the two ſquare numbers and 
| the Remainer of the Root of the ſurd 
number, 1s a part of that Denominator 
2437, for it makes up the next {quare 
number ; for the root of 1483525 1s 
1218 5557, and thus the remainers en= 
creaſe by progreffion equally ; for-as the 
number encreaſes one unite , ſo the re- | 
mainer encreaſes, until you come at the 
next ſquare number. Again , the root 
of -1485960 is 1218 349?£, which re-. 
mainer wants but one part of one unite, 
| being divided into 2437 parts. Again, 
| let the root of 1485961 be 1218, and 
| then the remainer will be 2437, the fra- 
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2x0 The'Square and Cube Root 
ftion will ſtand thus 3437, which makes | 
one whole, agreeing with the root. | 
| You ſee here how equally by progreſſi- 
on the Remainers go on, encrealſing eve-_ 
ry one of them but +;3+ parts of one 
unite; all thoſe 2436 ſurd numbers, un- 
til you come at the laſt ſurd number ; and 
alkfourh there be but that very {mall part 
of one unite difference betwixt thislaſt ſurd 
number and the next, yet the ſquare of 
nine -is added to the next, and but the 
ſquare of eight to the other ; and ſub- 
ſtra&t the {ſquare of 8 from the ſquare of 
9, and there remains 17, as you may | 
lee in the Margent ; therefore being but 
+457 part of one unite difference in value | 
betwixt them, and yet 17 whole added 
to the latter, therefore that reduction 
which proves the latter can never prove 
. the former, being aſurd number ; yet I. 
ſay, the former hath his juſt Root 1218, | 
2.425, which comes very near one whole, | 
to make up the next {ſquare number. 
Allo obſerve, that the ſquare of 8 being 
ſubſtrated from the ſquare of: 9g , the | 
Remainer 17, is not added to the 
next ſquare number, nor to the Root of | 
| It, if .. 
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it, for there is no ſuch difference betwixt 
them, there being but one unite difference 
betwixt the two ſquares, and but a very 
{mall part of one unite betwixt the two 
Roots 3 but the 17 is added in. the work- 
ing of the queſtion equally by proportion, 
and produces the next ſquare number, 


and the Root; therefore all ſurd num A 


| bers are to be proved, as I have done 
above, and the Rule never fails. 


The Author's Prayer and Thank(- 
o1ving to God. 


Lorious Lord God, bleſſed be thy hol 
Name for ever and ever ; bleſſed be 
thou for our Creation, Redemption, Santi 


| fication, and for the hopes that thou haſt gi-" 


ven us of being received into thy preſence 
where there is fulneſs of Joy, and Eternal 
Joy ; and bleſſed be thou for. defending us 
againſt all our Enemies, both Spiritual and 
Temporal ;, for preſerving us, for ordering 
our buſineſs, and bleſſing our labours, Good 
Lord continue thy mercies unto me, and to 
all thine, and grant unto u5 thy holy Spirit, 
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WW S12 The” Author's Prayer. 
; Yo guide us, that we may walk humbly before 
thee, giving thee. all the Honour, all the 
Glory, and all the Praiſe, with a joyful 
Heart, ani all for Chriſt Jeſus ſake ; to 
whom with thee, and the Holy Spirit, be 
all Honour, Glory, Praiſe, and Thankſ- 


giving, for ever, Amen. 
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